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Double-Column Beam Drilling Machine. 


One of our prominent New England en- 
gine building establishments has recently had 
constructed a machine, called by the builders 
a double-column universal beam drill, an en- 
graving of which we present herewith. It is 
especially adapted to drilling the holes on 
Corliss or other engine cylinders, pump cyl- 
inders, etc., but, of course, is equally well 
adapted to heavy pieces of work of 
other kinds. The beam is sup- 
ported at each end by columns 13” 
diameter and 12 feet high, on each 
of which there is a screw for raising 
or lowering the beam. This may 
be done rapidly by power, by 
means of the gears shown on top 
of the left-hand column, or by 
hand, by means of those on the 
right-hand column, which 
worked by the crank handle, bevel 
gears, and splined rod at the right. 
The screws are connected together 
by bevel gears, and a shaft which 
passes through the base from one 
column to the other, there being at 
the center of this shaft a coupling 
which admits of adjustment to 
bring the beam parallel with the 
table. 

The beam can be revolved com- 
pletely around by means of the 
worm and worm 
the left, and can be clamped to 
drill at any angle to the table, or 
set with the spindle in a horizontal 
position for drilling upon the sides 
of work. 

The diameter of the round chuck- 
ing table is six feet, and it can be 
revolved completely around by 
means of the large hand wheel at 
the right, thus enabling the opera- 
tor to bring any part of the work 
under the spindle, or to present any 
side of it to the spindle when the 
latter is in a horizontal position. 
The square table has a movement 
of six feet upon the bed, and is 
moved by means of two racks with 
suitable gearing, actuated by the 
ratchet lever shown at the right. 

The greatest distance, from the 
spindle to the chucking table, is 8 
feet, 7 inches, and the horizontal 
travel of the head is 6 feet, 14 
inches. It swivels to any angle 
upon the rail, and feeds automati- 
cally or by hand in any direction, 
The spindle is 27’ diameter, and 
has a travel of 24’. The machine weighs 
about 26,000 pounds, and was built by The 
Cincinnati Universal Radial Drill Co., Cin- 
cinnati, Ohio. 
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Practical Details of Blacksmithing. 


By B. F. SPALDING. 


HEATING FURNACES CONTINUED—A LARGER 
FURNACE—SCREENING HEAT—SPECIAL 
FIRE-BRICK—INDEPENDENT WIND-BOXES—- 
MAKING BRICK MOUTH-PIECES—HEATING 
LONG BARS. 


The furnace shown in Fig. 5 (page 2) was de 
signed for taking longer heats, on larger iron, 
with equal rapidity, without the use of a water 
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front or back. It is not designed that the 
work to be heated by this shall pass through 
the fuel, but that it shall lay very near to it, 
and receive directly a large part of the heat 
required to raise its temperature, and the 
rest by reverberation from the hollow top 
and sides. It is quite an expensive furnace 
to make, and it is only in places where large 
quantities of work are to be done that the 


outlay will be warrantable. When it is 








AA 











DovusLE-CoLuMN BEAM Dritiinc MACHINE. 


properly bonneted it is a very comfortable 
furnace to work at. 
Various experiments have been tried to 
keep the heat of furnaces from affecting the 
operators, 
wind-pipe was laid parallel with and just be- 
low the mouth of a furnace, and this had a 
series of holes drilled in the top of it close 
together for the whole length of the mouth, 
which was 24 inches, so that when the proper 
valve was turned, the cold air shot upwards 
in a sheet, the object being to cut off the 


heat, which poured out, by the cold blast. | 


The scheme proved utterly futile. *If any- 
thing, the heat was more unbearable. The 
oxygen of the cold blast seemed to furnish 


excellent food to nourish whatever uncon- 


sumed carbon might find its way to it, and ' knowledge, 


In one of these, often repeated, a | 


j 


this, added to the normal radiation, made a 
heat too scorching to face. It carried a very 
warm conviction that the sunshine through a 


cyclone might be as hot as through a zephyr. | 


Screens to prevent the radiation from reach- 


ing the workman may be made of sheet iron, | the prevention of cruelty to animals. 
and these can fall as low as may be, so as not | 
to interfere with his view of the work, and | 
below them can hang woven wire screens, | 
low enough to keep the heat from his breast | 
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and face without obstructing the free motion 
of his arms in putting in and taking out the 
work. There may be three or four of these, 
one behind the other, the one nearest the fire 
being of the coarsest wire and mesh, and the 
outside one being as fine as that used for} 
Each one obstructs | 
a portion of the heat, and the draft of air | 
from below carries it up and off into the flue, 
or, if there is no flue, then into the upper part 
of the shop, and off through the ventilator. 
They need not be separated from each other 
more than three inches; the spaces between 
them are only to secure the upward rush of | 
the lower air. In front of the hottest fire the 
outer one should not 


house window screens. 


become more than siss- 
The day when, for want of better 
work 


ing hot. 


men are obliged to in 
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places where the temperature is over 110 
Fahr. has gone by; only parsimony er indif 
ference to their comfort can continue it. A 
man keeping a brute ina place hotter than 
that would be prosecuted by the society for 
It is 
but fair to say, however, that man is the only 
true salamander, It is within my knowledge 
that men can and do accustom themselves to 
work in a temperature as high as 135° Fahr., 
and while they perspire freely, 
suffer no injury, except from ex- 
haustion. A man may enter an 
oven used for burning bones, when 
the iron flooring, 
is red hot; and men engaged in 
japanning often carry their work 
into the heating oven and deposit 
it, when the temperature is be- 
tween 300° and 400°, and when, if 
their watch-chain hits against their 
Dead 
would cook with less heat, 


on which he steps, 


bare arms, it will burn them, 
flesh 
but life furnishes men and _ horses 
with the essential preserving prin 
ciples of the water front furnace, a 
supply of moisture near the sur 
face, and its escape with the re- 
of heat. Nevertheless, 
the oftener the furnace 


dundance 
is heated 
the shorter will be its existence. 
The peculiar features of the fur- 
nace, shown in Fig, 5, are the plan 
of the capping, and the multiplicity 
of the wind-boxes. The plan of 
the capping is shown by the view 
of the cross-section, shown in Fig. 
7, as is also the lining, the arrange- 
ment of the wind-pipe, and the 
mode of applying the plan of drop- 
ping the bottom of the wind-box 
and the grate simultaneously by 
The 
plan itself was used in Millbury, 
and around through central Massa- 


connecting them together, 


chusetts, by the old scythe makers, 
thirty or forty years ago. 

The letters on Figs. 5 and 7 refer 
to the same things. The pieces 
marked ( constitute the abutments 
of the arch; they are of cast-iron, 3 
of an inch thick, and some over six 
feet cross-piece 
thereon 14 inches thick, standing 
out 3 of an inch on each side. The 
cross-pieces do not extend the whole 


long having the 


length, but stop off 24 inches short 
of each end, to leave flat places to 
fit on, and bolt up against the ends 
of the furnace. The fire-brick for 
the cap may be ordered from the 
brickmakers, made to any reasonable pat- 
tern that may be required, and are furnished 
by some at the same rate per pound that they 
charge for tile. There are two patterns, one 
for the side and the other for the top. Those 
on the sides have a recess to receive the cross- 
piece, which is designed for their support. 
The side bricks, being supported principally 
by this rest, it is necessary to make the key- 
stone only of sufficient wedge power to keep 


‘it from dropping, its function of holding 


back the side pieces against their abutments 
requiring but little. The greater the angle 
the less the wedge power, and, consequently, 
the less out-pressing will the side bars have 
to sustain. This isa point tobe looked to, 
and if there are indications of the sides 
spreading they may be tied together by bolts, 


any 































be shielded 
in between the bricks of the top. 
it will 


which may from the heat by 
being let 
By this arrangement of the capping, 
be seen that a straight aperture of equal 
width may be had as long and narrow as cir 
cumstances may require the mouth to be, 
and that a similar opening, wider or narrow- 
cr, may be made on the back side to let the 
work pass through, and receive the heat at 
any point. 

The feed boxes can be worked to supply 
fuel iwo feet from cach end, but it is usual 
to do most of the feeding through the mouth, 
like a bolt furnace with a 
When so 


two of the wind-boxes are employed, and 


It can be used 


mouth-piece. used, only one or 


those at whichever end is most convenient. 
In such cases the fire is fed from the feed 
box. As the brick of the mouth is much hot 


ter than the iron of a water front, the mouth 
piece must be made of something better able 
to resist heat than cast-iron; it can be made 
of pounded fire-brick, rammed in a mould of 
the proper shape, around iron pins, which, 
being withdrawn, leave the holes for putting 
in the pieces which it is designed to heat 
Before ramming the fire-brick it 
should be slightly moistened with clay water, 
and this should be thoroughly dried out be 


crushed 


fore the pieces are exposed to a red heat. 
The object of having separate wind-boxes, 
with special valves te each, is to bring every 
part of the fire under the perfect control of 
the operator. In the 
fires, which have but one wind-box, there is 


management of long 
found to be much difficulty in keeping a uni 


form temperature throughout; as soon as 
there is a place through which the wind can 
go, easier than through another, it) makes 
such a rush forit that. it out still 
more, and the fire gets more and more un 
but this 


boxes and valves, the Operator has it in his 


Clears it 


even, with arrapgement of wind 
power to check such a tendency as soon as it 
is observed; he has but to stop off a portion 
of the blast box 
the hottest fire; or, if that 


can open the valves to those which are delin 


from the which is making 


is not too hot, he 


quent, and so regulate them all as to make 
the fire as hot in one place as in another. — It 
sometimes happens that the cinder bridges 
over one of the grates and the blast, coming 
that itself on 
As soon as this is 


through wind-box, spends 
cither side. 
discovered, that grate can be 
lowered, the broken 
down, the cinder cut out, the 
live 


bridge 


grate raised again, the 


coals on either side tumbled Gr 
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products of combustion pass into the flue. 


This can all be done in an hour, and it is 
then a double-fired reverberatory furnace. 
The flames rise up from the fire on each side, 
float along the vault beneath the arch, con- 
centrate in the center before they pass into 
the flue, and throw the heat down upon the 
hearth the 


with a safety and uniformity which, when 


where work is laid, and heat it 
the fires are burning brightly, is nearly equal 
to that insured by a muffle. 

— Pe = 


A Year of Disaster. 


Judged by the record of its first six 
months, the year 1889 bids fair to be remem- 
bered as the year of disaster all over the 


world, During the month of January there 
were no serious railroad wrecks except the 
collision on the New York, Pennsylvania & 
Ohio Railroad, in which eight persons were 
killed, and as many more seriously injured; 
but there were fifteen marine disasters, in- 


volving a loss of 165 lives, included among 
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sylvania road at Latrobe; 70 by a railroad 
disaster at Armagh, Ireland ; 1,200 by a fire 


‘in China; 40 by a falling market building in 


Mexico; 70 by a mine disaster in Austria; and 
70 by acyclone in Cuba. July well keeps 
up the record with railroad, mine and storm 
disasters. Altogether, during the first six 
months of the year, nearly 15,000 lives were | 


lost in disasters of all kinds. Besides the 


loss of property involved in these disasters, | 


fire has swept away property amounting to 
over $70,000,000 in value in the United 
States. It mournful record of 
the six months, that suicides, murders, hang- 
ings, lynchings, and crimes of all kinds have 
also shown a marked increase over the cor- 
responding period for many years past.— 
Chicago Tribune. 
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Foundry Ladles. 


By Ropert E. MAstTers. 


Ladles in a foundry have considerable in- 
fluence on the men who are 
employed to use them. I 
have known first-class 
moulders to quit a place on 
account of the ill-shaped— 
hard to-handle, — kill-a-man 
style of ladles used. Mr. L. 
C. Jewett, a well-known 
practical moulder and super- 
T cans intendent, the 


once wrote 








following concerning him- 
self on this subject in the 
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) ‘*In a shop where I had 











just started to work, my first 
cast was to be made ; I in- 
for a single hand 
ladle ; the foreman, after a 
prolonged search, brought 
forth a round bottom cast- 
iron pot, which had been in 
ladle for 
about two years. This pot, 
filled, would hold 
seventy-five pounds, 


quired 


service as a hand 


when 
about 


and the foreman said: *‘ You 
are not obliged to fill it.’ 
This so-called ladle was not 
filled by the writer, neither 

















down, new fuel added, and in 
a short time the fire is again 
ready for use. 

In any case where the full 
capacity of the furnace is not 
required, any number of the 
wind-boxes may be used to 
gether, or two different jobs 
may be done at the same fur 
nace, each man managing the 
section he controls, as his 
needs require. 

The feed boxes may be taken off from the 
ends, and long bars may be heated the whole 


length of the furnace, by being thrust 
through the doorways in the ends. There 


are hinges on each of the ends, not shown in 
the figure, and doors are kept, which may be 
hung on these, to close the openings when it 
is desired to use the furnace in this manner, 

Furnaces, on the general plan of this, may 
be constructed of any length that may be 
desired, the sides being kept from sagging 
down with the weight, by the application of 
truss rods or overhead supports; and from 
spreading sidewise, by the tie bolts, of which 
mention has already been made, 

An excellent thing about this furnace is its 
adaptation to the purpose of heating small 
pieces, which cannot be heated conveniently 
by laying themon the coals, on account of 
their liability to drop down between them 
and get burnt. To do this kind of work, the 
second, third and fourth grates are bricked 
over for a hearth, and fires are made in the 
first and fifth; that is, in 
The mouth over these two is closed, and the 
fuel fed the The 
aperture is closed, except cnough to let the 


those at the ends. 


from feed-boxes, back 


DETAILS OF 
the steamboat Paris C. Brown, 
down in the Mississippi river, 
February and 
March also were singularly free from railroad 


them being 


Which went 
costing the loss of 11. lives. 
disasters, but the marine losses in February 
were 284, an increase of 119 over January. 
During the same month 20 persons lost their 
lives by a railroad disaster in Belgium, 10 by 
a wind-storm in Nebraska, 23 by the terrible 
hotel Hartford, 200 
earthquake in Costa Rica, 18 by a cyclone in 


fire in Conn., by an 
Georgia, and 11 by 
Wilkesbarre, Pa. 


further increased to 351, the number being 


a powder explosion in 
In March the marine losses 
swelled by the 146° sailors of the German 
and American war vesscls who were drowned 
during the hurricane at the Samoan Islands. 

In May the floods 
death and devastation. 


began their work of 
The first intelligence 
came from Austria and Bohemia, where 1385 
lives were lost. The consummation was in the 
Conemaugh valley onthe last day of the 
month, when nearly 5,000 persons perished 
and $10,000,000 worth of property was de- 
stroyed, The month was characterized by 
a frightful Thirty per 
sons were killed by an accident on the Penn 


series of disasters. 








Fig. 6 


3LACKSMITHING.—SEE PAGE 1, 


that 


heat in 


did he remain to see another 
foundry.” 

Seventy-five pounds of iron is too much to 
carry ina hand ladle; it may be all right 
occasionally, but if a man makes a regular 
business of pouring off a big floor with a 
ladle that holds that much iron, it will 
break him down, Yet I have known mould- 
ers SO anxious to pour a certain number of 
moulds each ‘‘dip” and ‘ get-off,” that they 
would mould anew hand ladle, and after 
drawing the pattern punch down around the 
edge with a thin stick, and make the casting 
an inch or so deeper than the pattern, and 
use that, carrying it brim full; it would be 
better to make a few more trips, and not 
carry so much at a time. 

Hand ladles were originally designed for 
pouring very light work (and feeding up risers 
on heavier work), and a half dozen or less 
forty to sixty pound ladles would pour off 
a tloor; but I have seen men so completely 
fagged out by carrying twenty-five to forty 
pound ladles the whole length of a shop, to 
pour fair-sized machinery castings, that they 


| would hardly recover enough to justify them 


| 


‘in going to work the next morning. 


rm: 
rhis 
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can be avoided by furnishing small, double- 
shank ladles, and if there is any objection to 
pouring the moulds with these ‘“‘pony” ladles, 
send a couple of ‘‘ bull” ladles to the floor, 
and help the man out by pouring it into 
the hand ladle. I have never seen the time 
that I could not spare enough laborers to 
carry the iron to a man who had so much to 
pour, 

The following table of the sizes of ladles 
is given on the old standard rule, that the 
inside top diameter agrees (or nearly so) with 






























the depth. The capacity is given in round 
numbers, 
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No one will be expected to line a ladle 
just the same thickness all the way up the 
sides; for instance, the 1,000 pound ladle 
will be lined heavier around the shoulder at 
the bottom, and taper off thinner towards the 
top, but will average 3"; some may line their 
ladles thinner than the figures in the table, 
but I have given a lining that will be safe if 
any of the ladles are used for receiving the 

iron from and 
for 


the cupola, 
have to stand the heat 
hours. 

If a 500 to a 2,400 pound 
ladle is used ‘‘to tap into,” 
and pour from that to the 
smaller ladles, a lining of clay 
and sand, mixed in propor. 
tions so it will not crack 
much, and a few thin fire- 
brick on the side that will be 
opposite the cupola 
the stream. strikes it 
when a full head is on, makes 
it safe, and keeps it from 
cutting through. If any of 
these sizes are to be used as 
crane the fire-brick 


too 


spout 
where 


ladles, 
can be omitted. 

The 3,000 to 5,000 pound ladles, as receiv- 
ers, ought to have a light, fire-brick bottom, 
with a good coating of clay daubing, and 
fire-brick on a portion of one side, as men- 
tioned above. For using the ladles themselves 
for pouring moulds, the fire-brick can be left 
out entirely. 

Ladles holding from 6,000 to 10,000 pounds 
of iron should be lined with fire-brick in 
the bottom and all around the sides, nearly 
as high up as the band on the ladle, and 
finished with clay daubing. The last three 
sizes in the table should have fire-brick of 
suitable thickness in the bottom, and all the 
way to the top on the sides. Where a ‘‘cut 
through” from the iron would result in such 
a large loss, even if no one was burned, it 
is false economy to trust to a clay daubing 
alone, no matter how well itis put on and 
dried ; any one feels safer when they have to 
stand around a ladle containing such a quan- 
tity of fluid iron, when they know itis well 
lined with tire-brick. 

Charcoal is the best fuel to use to dry the 
daubing, but the majority of foundries use 
To do the work 


wood, thoroughly in a 
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newly daubed ladle, a light fire ought to be 
made and built up until the daubing is well 
set; the ashes settling in the bottom keep it 
from drying out as completely as the sidcs 
The ladle should 
the blisiers (if there are any in the daubing) 
doctored, and the cracks well 
then put the hot coals from the first fire in 
the Iadle, and fire up until it is completely 
dried. 
of black wash over the daubing. 


then be elcaned out, and 


slop ped up; 


The larger ladles should have a coat 


It sometimes puts a foundryman in a bad 
predicament to have the iron bubble and beil 
all over from an imperfectly dried ladle. 
This can be prevented by pouring a little 
bo.tom of the ladle at the 
first of the heat, if there is any doubt of its 
Any moisture in the 


iron in the new 
having any moisture. 
daubing is made into steam when the fluid 
iron comes in contact with it, and if ii can- 
not escape through the bottom it is bound to 
come up through the iron. Besides this, 
there is the risk of the daubing blistering and 
For this reason ladles ought to 
vent 
there are no vent holes, 


coming off. 
have a number of small 
the bottom. When 
pieces of tarred or heavy twine may be laid 


holes around 


across the bottom and up the sides, letting 
them hang over the edge of the ladle, and 
work the fire-brick or over the 
twine; by the time it is filled with iron the 
well will not 
bulge or blister in the bottom. 


daubing 


lining will be vented, and 

Every foundryman knows what a tough 
job itis to get the old lining out of very 
When 
the old lining has been used for the last time, 


large (and especially straight) ladles. 


and while it is still red hot, turn a stream ot! 
walter from the hose into it; it will spluite 
and boil, and snap, and crack, but keep the 


wuter in until the lining is about warn 
enough to evaporate whet water is in the 


ladle, and dry itself out; it will then come 
out much easier. 
- le 


Motion Reducer for Steam Engine 
Indicator. 





LANDIS. 
Numerous devices have been illustrated 
and described for reducing motion for steam 
The illus- 


trated is different from any I have herctofore 


engine indicators. one herewith 


seen, and presents some advantages over 
others, in that it can be attached and detach- 
ed from the engine while the engine is in mo- 
tion (that is the entire device), having means 
by which the attachment can be made to the 
crosshead while the engine is running, even 
in engines of the high-speed class. The mo 
tion reducer, as here shown, is designed to 
Corliss bed, as 


be attached to the side, or 


will be seen. Slight modifications, however, 
will adapt it toany type of engine, 

The device cousists of a column A, mount- 
ed on top of the bed of the engine by a few 
bolts, which are withdrawn when wanting to 
remove the same; the top of this column is 
bored to form a bearing for the pipe G, and 
a receptacle for the spring J (shown in Fig. 
2). Upon one end of the shaft G is mounted 
the segment B, which has upon its periphery 
a groove for the reception of the cord Ff, 
which cord passes through a hole at the end 
of the This 
made as light as possible 
On the other end of the shaft is mounted the 
C’, which 


segment, segment should be 


steel preferred, 
small must be made in 
proportional size with the large segment as 
is to the 


segment 
the motion of the crosshead indi- 
cator. To this segment is attached the cord 
E, passing to the indicator, This cord also 
passes through the hole, as shown at /, Fig. 
2, and passes to the center of the shaft G, 
and thence through hole through the entire 
length of this shaft. This is for the purpose 
of starting and stopping the indicator after 
taking a card, 

A knot in the cord # 
the hole J, and thus always gives the same 
length to the cord when pulling at it from 
the front through the shaft G. A spring J 
coiled around the shaft is fastened at one end 


comes in contact at 


into the solid collar shown at the other end, 
and fastens tothe collar AY. This collar is 
turned by a pin in the hole Z, for the pur- 
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pose of winding the spring to a proper ten- 
sion, to throw the segment B back, and keep 
the cord F’taut under all conditions. The 
collar A is held in position by the set screw 
AV; the shaft rotates in this collar. 

The cord F' is attached to a lug or pin D, 
shown enlarged in Fig. 3. The end of the 
cora F' has a handle HZ coned slightly where 
it engages the pin, so as to be readily retain- 
A slot M, in this pin, allows of 
the free engagement of the cord while the 
engine is running. 


ed therein. 


The dotted position of 
the cord will show the manner of engaging 
it. Take hold of the handle /7, and draw 
the segment back against the spring, and a 
little beyond the limit of the crosshead move- 
ment; press the cord down so the slot V slides 
back and forth over the cord; now, by hold 
ing the handle #7 so the pin or lug just 
couches it, and letting go of the same at that 
instant, the rig is started. By grasping the 
handle, just as the crosshead is reversing, the 
cord can be lifted out of the slot, and thus 
stop the motion. 

When through taking cards, the whole is 
quickly removed away, leaving 
nothing but the stud D, which is barely 
noticeable. For an engine from which cards 
are to be frequently taken, this makes a very 


and _ set 





MACHINIST 


located that the coal comes in at an epper| 


level, and the refuse lower 


level, no elevating of either being required. 


goes out ata 


The same is true of the cupolas for both 
steel und iron, the fuel and material requir 
ing no handling except feeding in at the top, 
‘the moulding floors being on the level at 
which the castings are required. This, where 
so much me:al is cast daily, amounts to a 
considerable saving of labor, 

The arrangement of the shops isin ‘‘bays,” 
acommon form of construction in England, 
these bays being covered by traveling cranes. 
Altogether the minimum amount of handling 
of work is required, and the most convenient 
means for doing what handling is necessary 
is provided, 

Special tools are largely employed for ma- 
chinery work. The number of planers is 
few—a large amount of the work usually done 

on planers being done on milling machines, 
We saw large 
surfaces—iron and steel—being machined by 


bouh common and _ special. 


milling, that were remarkably smooth, saving 
a good deal of time in finishing, over work as 
ordinarily done by planing. Side frame: 
are finished on their edges by slotting several 
together. 

The cylinders are cast together, one head 



































Fig. ? 


Movrion REDUCER. 


desirable device, as the one 1 made and put 
into use fully demonstrates, 
_ << e a 
The Laneashire & Yorkshire Railway 
Shops. 
The & Yorkshire Railway 


Company shops, at Horwich, England, are 


Lancashire 


fine examples of modern English practice in 


the mechanical department of — railroad- 


ing. Having been recently built—they are 
hardly completed yet—they embrace what is 
considered best in such practice, which con- 
templates the production from the raw ma 
nearly everything required. In 
these shops, which have a roofage of fourteen 


terial of 
acres, 2,500 men are employed, under the 
direction of chief engineer Aspinal!. 

The shops are built on forty-five acres of 
ground,and are of the most substantial charac 
ter, and excellently well arranged for turning 
Advantage is taken 
of the grade of the ground to bring gravity 


out work at low cost. 
as much into play as possible. The crane sys- 
tem is very complete, and the entire arrange- 
ment has been schemed witha view to keep all 
work moving ahead to the point of final 
assemblage in the form of the machine, or to 





| where it is most conveniently shipped to the 
places on the roads where it is required for use. 
| Gas is used for fuel wherever it is practi- 
‘cable to do so, and the gas producers are so 





being cast in. They are first planed up, 
then go toa jig, and the four stufling boxes 
are bored out ; then on another jig they are 
bored for the pistons. 

Steel castings are quite extensively used, 
all driving wheels being made of this mate. 
rial. The wheels, as well as other steel castings, 
appear to be quite sound, and the successful 
use of this metal for wheels, crossheads and 
other heavy parts, saves a good deal in cost, 
as English practice does not permit the use of 
cast-iron for such purposes. These castings 
are, as is necessary with steel, cast with large 
risers, which are cut off with cold saws, a 
practice that American manufacturers would 
do well to look A great deal of 
time is saved by the use of these saws. 

In the iron foundry from. sixty to seventy 
tons of castings are made each day, the aver- 


intO more. 


age weight of a casting being about one 
Besides these there are the 
Mr. Aspinall 
jnformed us that the problem in arranging 


hundred pounds. 
steel castings and the chairs. 


for making chairs was to do all the work for 
2,240 


pounds—as they could be bought at a price 


fifteen shillings (about $3.60) per ton 


corresponding to that. This price includes 


the interest on investment and maintenance 


of plant. The chairs are made in a separate 


foundry, and, notwithstanding the remark- 


ably low figure, are made at a profit. The 
moulds are made, other men follow after, 


pouring them, and still others follow, shaking 


out. Then the castings are passed to the 
cleaning floor, and from there into cars. 


Two men work at a mould, one at the cope 
and the other at the nowel, and the two will 
put up three moulds—setting the cores— 
ready for pouring, in one minute. The cast 
ings will weigh—at an estimate—twenty to 
Making these castings 


twenty-five pounds, 
is the quickest woik | saw done in Eng- 





land. 
—a combination of shovel and rammer. 
A mercury 


Only one tool is used by the moulder 


column is used for testing 
gauges, and it is so arranged that, when the 


limit of pressure is reached, an electrical con 


nection is made, which rittgs a bell. Other 
readings are taken froma test gauge that is 
corrected by the mereury column. The 


electrical department of the works is very 
complete, quite a number of men being em 
ployed on the apparatus necessary for rail 
road operation. 

We 


making nuts that was peculiar in its opera 


noticed at the works a machine for 
tion, in that it wasted no stock. The nut was 
formed on the end of a round rod, about the 
diameter of the hole required. The machine 
upset the rod and formed the nut, the last 
operation being to punch the rod out of the 
nut, the latter falling down completed. The 
machine is ingenious, but the operation of 
making nuts in this way is not as rapid as by 
other means we have seen. 

An ingenious machine is used for grinding 
holes in bushes located in rods or pieces that 
it is not practicable to swing, and where it is 
not desirable to remove the bush for truing 
up the hole. <A 
small wheel ; this spindle is journaled in an 


vertical spinale carries a 


eccentric spindle, and = this last) spindle is 


fitted in another eccentric spinale. Means 
are provided for revolving the first. eccentric 
spindle in the second, and locking them at 
any desired 
other. 


relative positions, one to the 
It will be seen that by 
any required eccentricity within the range can 


this means 
be given to the axis of the emery wheel. In 
operation the emery wheel spindle is given 
the desired speed, and the outer and inner 
eccentric: spindle revolve slowly together, 
swe. ping the emery wheel around on the circle 
desired. The eccentricity can be changed 
when the wheel isin motion, operating to 
increase the diameter as the surface is ground 
away, just asa wheel would be fed up to 
the work if the bush was revolved in a lathe 
or grinding machine. It would 
though various uses might be found for such 
a tool, 


appear as 


Bronze valves are used on locomotives, and 
these are cast so as to require no machining 
except upon the face, which is done by erind 
ing. 

The Joy valve gear is the standard, and it 
is well schemed for motion, and large bear- 
pins. We 


understand that it gives good satisfaction, 


ing surface is provided for the 


Mr. Aspinall is, we believe, the youngest 


engineer in’ England in charge of the me 
chanical department of a large railway, and 
he has built, up at Horwich, one of the finest 
The re 


ception-room and. offices are models in their 


plants of the kind in the country. 


way, and system prevails throughout every 
department. In the department of tests a 
Very 


fine testing machines are in use, and tested 


large amount of useful work is done. 


specimens are kept for future reference, 
—__+=>-+—_——_ 
The 


England, has enlarged ends for the coup 


standard mill shaft in Lancashire, 


lings, these ends being so large that the key 
ways are not cul so deep as to reach the body 


of the shaft. The ends are got out, roughed 


and welded to the ends of a length of shaft 
ing, which is afterwards turned up. The 
enlarged ends demand the use of split pul 
leys, Which is probably a good thing. But 


these ends multiply the cost of the shafting. 
If split pulleys were used, thereby avoiding 
the necessity for removing Couplings, it ap 
pears as if they could be put on shafts with 
out enlarged ends, so that there would be no 
danger of a failure to hold, 
of the 
mill owners prefer to pay the cost of en 


This is only an 
outside view matter; if Lancashire 
larged ends, it is their own business, 
= a> i 

In many large steam engine manufacturing 
establishments in England, the practice is to 
driving 
larger than the shaft, and hang them on keys 


bore the hubs of large rope wheels 
—an old millwright practice in this country, 
This 


which is not always an easy thing to do in 


insures getting the wheels to run true, 


the instance of whecls from thirty to forty 





feet in diameter, bored to tit the shaft. 





New Upright Drill Press. 

It is the common practice where a foot- 
treadle is used for producing the feed motion 
of a drill press, to attach it by suitable con 
slide under the table, 
which is thus moved up or down to obtain 
the feed. 

In the press which we illustrate herewith, 
though a foot-treadle is used, the table is not 


nections to a vertical 


moved in feeding, but by suitable connec 
tions the spindle is moved up or down by the 
treadle. 

The method of connecting them is shown 
in Fig. 1, while the ratchet mechanism is 
shown on a larger scale in Fig. 2, where P is 
the ratchet wheel, and D, D', two pawls 
working in opposite directions, and held in 
engagement by the 
When both these pawls are engaged, 


small spiral springs 
shown, 
as shown in Fig. 2, the spindle is moved up 
or down by the motion of the treadle, the 
maximum and down movement’ being 
34 inches. 

The amount of this motion is varied, how- 


ever, by changing the point of connection on 


up 


the foot-lever, which can be done to suit the 
varying requirements of the work as to power 
of feeding. When it is desired to drill a hole 
deeper than can be drilled at one movement of 
the lever, the pawl J’ is withdrawn, the other 
one, when the foot-treadle is allowed to rise, 
slipping over the teeth, and taking 

hold again. 
be repeated until the hole is drilled 
to a depth equaling the full move- 
ment of the spindle, which is 11 
inches, 

When it is desired, a hand lever 
can be used for feeding in place 
of the treadle, or they may be 
used together. In the 
ings, this lever is shown in a 
socket provided for it when not 
in use at the side of the frame. 
There is a disk keyed to the outer 
end of the feed-shaft, which has 
holes drilled in it for the insertion 
of the lever when it is desired to 
use it. The spindle also has the 
usual quick return 
The foot lever and its connections 
are properly counterbalanced, as 
is also the spindle. The sleeve 
which drives the spindle, and to 
which the driving pulley is at- 
tached, runs in two composition 


long, 


This can of course 


engrav- 


movement. 


bearings, 118” diameter, 3} 
and it has been the special aim to 
secure ample bearing surface at 
all working parts. 

Either a square or round table 
is furnished, the former being 14 
square, the latter 15’ diameter. 
The table is raised and lowered 
by rack and pinion movement, and has a 4 
reamed hole for the reception of a center, 
which may be brought into line with the 
spindle by means of lines drawn on the rack 
and bed-piece. The height of the machine is 
six feet; diameter of base, 24” ; diameter of 
column, 44" ; 
vertical 


diameter of spindle, 14°; ex 
treme of table, 214 
greatest distance between spindle and table, 
29". The hole in the spindle fits the No, 2 
Morse taper shank, and holes can be drilled 
up to §’’ diameter. The of the ma 
chine and countershaft is 600 pounds. The 
builders are Luscomb & Corey, New Bed- 
ford, Mass. 


movement 


weight 


eres — 


Literary people who iv their writings re 
fer to mechanical or technical matters, almost 
invariably make some ridiculous blunder 
which reveals their entire lack of familiarity 
with such matters. A notable exception to 
this is found in the excellent story of John R. 
Spears, in the current number of Seribner’s 
Magazine, entitled *‘The Story of a Lost 
Car.” It deals with railroad matters, and is 
strikingly true to that the 
author either has had practical experience in 
railroading, or has been at great pains to se- 
cure accuracy and avoid error. The high 
and lofty manner of the superintendent in 
indetinitely suspending the engineer and con 


life, showing 








known something of the lost silver, entirely 
ignoring their previous long and faithful 
service, and even their excellent conduct at the 
time of the wreck, will be recognized by every 
railroad man as an especially well-wriiten 
passage, and the story is full of them. 


- Sd 


Exposition Notes. 


(Editorial Correspondence.) 


The reception and entertainment of the 
American engineers by the Société des Ingé- 
nieurs Civils, of France, was cordial in every 
sense of the word. Distinguished members 
of the French Society met the party at Calais, 
and accompanied it to Paris, where the rooms 
of the Société, both on and outside the Exposi- 
tion grounds, were thrown open to the use of 
the Americans. During their stay, as a body 
they were dined, and shown about Paris till 
they were glad to cry enough. Numerous 
places of interest were visited, and work went 
on early and late. Every American engi- 
neer who participated in the festivities and 
entertainments at Paris will have warm feel- 
ings towards the Société des Ingénieurs Civils. 

It is impossible to refer to all the entertain- 
ments, so, as in the case of the reception in | 
England, they must nearly all remain un- 
mentioned. If more than 
another deserves mention, it is the visit to 


one, however, 


NEw UPRIGUT 


Eiffel Tower. 


The American engineers were | 
taken from the bottom to the top of the tower, | 
and were accorded privileges that were not | 
accorded to the general public, in being per- | 
mitted to ascend, by means of the stairs, from | 
the upper platform into the region of the sur- | 
mounting lantern, Returning, there was a 
dinner at the restaurant Brebant, on the lower 
platform. 
Here I want 
a protest against all the pictures and models | 
I have so far seen of the Eiffel Tower, either 
in New York Paris. They are simply | 
caricatures of one of the most beautiful engi- | 
Viewed either crit- | 
ically, near by, or froma distance, the pro- | 


to go on record as entering 


or 
neering works ever seen. 


portions are such as please the eye, and 


excite admiration. Until some one develops 
genius enough to produce a picture or model 
that will appear to the eye something as the | 
tower appears, the making and selling of | 
them ought to be interdicted. A draftsman | 
who has made a drawing of a two-hundred | 
foot chimney, on a scale of one-eighth of an 
inch to the foot, and then wondered why the | 
chimney, when built, did not look like his | 
drawing, will of the difti- 
culty inthe way of making a satisfactory 
model of a tower 1,000 feet in height. It) 
must be made to the eye, not to measure. 
Mr. Eiffel saw how the top of this tower} 


have some idea 


scale, on a little piece of paper, would look ; 
otherwise he could not have produced the 
effect he has produced. The stuffy little pic- 
tures and models ought to be suppressed, on 
the ground that their tendency is to teach 
false engineering doctrine. 

The luminous fountains on the Exposition 
grounds—fountains that emit by night great 
streams of water of all the colors of the 
rainbow—are a never-ending source of plea. 
sure to visitors, and many engineers were 
glad of the privilege accorded them of exam- 
ining the mechanical appliances by which the 
effect is produced. To make this examina- 
tion a descent was made, accompanied by the 
engineer who constructed the work, into the 
spacious regions below the fountains. I be- 
lieve the inventor—if that is the proper word 
to use—of colored fountains was a Swiss 
engineer. The theory is very simple, being 
nothing but the projecting of strong rays of 
light through colored glass into the water. 
But to carry it out so as to produce the 


desired effect requires the exercise of a 
good deal of skill and ingenuity. For ex- 


ample, a stream is projected horizontally ; by 
means Of heavy, colorless plate glass over the 


end of a suitably shaped fitting to the pipe— |! 


like an elbow—light can be projected from a 
Jens through a colored plate into the water, 
giving a most intense color; but as the stream 
of water changes its direction in obedience to 
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gravity, the rays of light will continue in 
straight lines and pass out through the water, 
the effect being lost thereafter. 
this, the water is projected in the form of an 
annular ring, and the light is projected into 
the enclosed central space. 


a 
lo overcome 


It appears that 
the projected rays of light, like most other 
things, are inclined to follow the paths of 
least resistance, and it also appears that if the 
annulus of water does not maintain that form 
as it curves downward, it does maintain a 
condition of less density at the center, and 
the light curves downward with it, being im- 
prisoned, as it were, by the denser water at the 
circumference of the jet. I only mention the 
horizontal jet as one instance of overcoming 
difficulties in the way of accomplishing the 
end. The direction of the light has fre- 
quently to be changed before it strikes the 
water, the effect of counter lights of different 
colors is produced ; in fact, the mechanical 
arrangement requisite, or possible, is unlim- 
ited. The same color is not maintained 
a jet, but is changed at frequent intervals. 
This is accomplished by changing the plates 
of colored glass, and this is done by small 
levers on a switchboard, very like in mini- 
The effect of 
these changes ina large number of jets is 
most beautiful ; if one understood the music 
of colors it would be possible to discourse 


in 


ature those used on railroads. 


ductor of the wrecked train, upon the merest| would look a thousand feet in the air, and | liquid music with these fountains. 


shadow of a suspicion that they may have 


not how a correct representation of it, to! 





The Exposition is, as Expositions are rated, 
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anenormousaffair. It could swallow about 
ahalf dozen of our own Centennial without 
effort. That it is a thing of ‘‘ magnificent 
distances” one is likely to realize before he 
has traversed more than a small portion of 


the ground covered. As more than one has 
given expression to, it is too large. It is, so 


to speak, unwieldy. One need never expect 
to see more than a part of it. 

In the construction of the Exposition build- 
ings, French architects and engineers have 
done themselves infinite credit, vast sums of 
money have been expended, and the expendi- 
ture appears to excellent advantage, so far 
as producing the desired effect is concerned. 
Machinery Hall, with a clear span of 375 feet 
and a length of nearly 1,400 feet, is something 
never before attempted in architecture. This 
building is likely to remain standing when 
the others give place to other needs. 

The manner in which tickets are sold shows 
the difference in practice in different coun- 
tries. You are besieged on all sides, and in all 
parts of the city, to purchase. The number of 
itinerant venders of tickets must reach the 
thousands. And the tickets are sold at all 
manner of prices, according to the knowledge 
of the purchaser of what he ought to pay. I be- 
lieve there has been some sort of a wholesale 
lottery scheme connected with the disposal of 
tickets, which probably has to do with the 
number engaged in retailing them. There 
are little booths established by 
the management, usually within 
a block or two of an entrance 
gate, but I never saw one of them 
patronized. 
is too great, and i believe you can 
buy tickets from the itinerant 
venders at a less price than at the 


Outside competition 


regular booths, though a stranger 
is likely to pay more. Then 
again the price of tickets varies 
from day to day, just like the 
price of stocks on Wall street. 
Sometimes the Bulls have the best 
of it, then the Bears prevail. 
Sometimes it requires two tickets 
to get in, sometimes one will pass 
you, that is at different times in 
the day. And so far as I can see, 
the authorized booths are entitled 
to sell at such prices as they can 
get. However, the price of ad- 
mission is low enough, even if 
things are so jumbled that no one 
knows just what he is to pay. 
The first thing one is likely to 
do is to take a general survey of 
such of the exhibits as he is most 
interested in—make a reconnois- 
sance as it were, before begin- 
ning the batue. In doing this, 
an American is apt to come to 
the conclusion that there is a good 
deal of excellent machine work being done out- 
side the United States, 
the Corliss type upon which the workmanship 
is better than I have before seen, and there are 
exhibits of machine tools that show excellent 


There are engines of 


design, and workmanship better than Ameri- 
At 
Americans 
have prided themselves upon the superior 


can builders have yet put into such tools, 
previous international exhibits, 
design, finish, and general workmanship of 
American machinery. But European build 
ers have, apparently, learned a lesson from 
these Expositions, and it appears that they see 
their way to putting more work and_ better 
material into the same kind of 
American manufacturers ; least in many 
Whether or not 
it would pay to do such work in the United 


tools than 
al 


instances they are doing it. 


States is a question that manufacturers must 


settle. gut we are not likely hereafter to 
sell machine tools and steam engines in 


Europe to any great extent because of better 
workmanship and finish. American manu- 
facturers will doubtless recognize this fact, 
and profit by the knowledge. How much of 
this is due to cheaper material and labor, I 
am unable to say. Material is undoubtedly 
a good deal cheaper, and labor does not cost 
much ; but, far as | ascertain, 
special machinery is not used so much—not 


sO as can 
nearly—on the Continent as it is in the United 
States, and that ought to help to balance the 


difference in the cost of construction. I mean 
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special machinery for small machine shop tell, but I think they will stand the test in 


work. 


Perhaps our machine tool and steam | that respect. 


Neither do taps and reamers 


engine work is done well enough ; the inten- and small tools of similar character appear to 


tion is not to argue that, but to state facts. 


be as good as those of American manufacture. 


It appears to me that we are layingtoomuch The grooves are cut shallow, and they have 
stress upon the superior intelligence of Amer- a general appearance of uncertainty, as if the 


ican mechanics. 


The European mechanic is maker were afraid todo what he thought 


not the stupid fellow he has been pictured ought to be done. 


as being. I have talked with Alsace and 


I have never seen better castings than most 


Belgium mechanics, being referred to them of those in the European machinery. Of 
because they could, and the exhibitor could course it is never safe to assume to what ex- 
not speak English—mechanics engaged in| tent such castings have been ‘‘ doctored” to 
erecting machinery at the Exposition—and. hide their weak points; but the clean cut 


found them 
and having 


mechanical matters ; 


men of excellent intelligence corners and regular contour is not a thing of 
a good deal of knowledge of filling and paint. 
all our traditions are in the rough, some of which I shall have oc- 


Besides, there are castings 


against this, but traditions sometimes falsify casion to speak of again, and these tell the 


matters. 


There is amongst many Continental build-| parts that are finished. 


ers an inclination to make as large an exhibit 
as possible, and show as little as they can. 


story of good work in the foundry ; also those 
In general appear- 
ance the castings made on the Continent indi- 
cate that the moulder does not use the trowel 


They build a fence around their exhibit and | and sleek as much as the American moulder. 


around all other sources of information. 


Many of them appear to think the bottom 


Perhaps he has better patterns to work from. 
As an example of what can be done in the 


would drop out of things generally if it were | pattern shop and foundry, a casting by the 


known just what they build. 


case with all—in some of the very best exhib- | a 


This is not the Society Cockerill is noteworthy. 


It is of 


three-cylinder compound engine, the 


its here every opportunity for inspection is | largest cylinder I should think about three 


offered—but it is nearly universal in the case | feet in diameter. 


machinery. 
looker-on 


of finished 


everything that a ‘an get 


The cylinders, bed-plate, 


On pretty much) condenser, air pumps, side pipe and other 
near} parts usually cast separately, are all 


cast 


enough to touch is a notice requesting, gene-|in one piece, and the casting is an excel- 


rally very politely, that it be not handled. 
seems to make no difference if it is something 


that could not be injured with a twenty-! multiplicity of cores and parts, side 





pound sledge. 
sality of this notice that prompted a well- 
known American mechanic 
who likes to know how things are made, and 
who shows a good many duplicate parts of 
his exhibits, to 


exhibitor—a 


attach a legend, in both 
French and English, to the effect that those 
interested could handle as much as pleased 
them. 

American and English exhibitors are usu- 
ally willing to permit any reasonable inspec- 
tion of furnish any 
I have heard of one or 


their exhibits, and to 
information desired. 
the instance of 
an English exhibitor who had a trappy little 
invited 
an American tool maker, who paused for a 


two exceptions. One was in 


twist drill grinder, and his assistant 


minute against the exhibit, to come inside, and 
the exhibitor would be pleased to show him 
But the 
where he was from, refused to show it; he 


the machine. exhibitor, finding 


might copy it. The whole contrivance looked 
to be 
cheapest way to have copied it, had there 


worth about forty dollars, and the 
been any such intention, would have been 
to have bought one outright for a model, 
I do not think, however, that that English 
drill will be copied on the 
American side of the water. 

In machinists’ 


scales, 


twist erinder 
standard 
verniers, micrometers and the like—I 
have seen nothing that appears to me to be 
American 
These American tools look better, are cleaner 


tools—squures, 


as good as those of manufacture, 


cut, and more convenient, tomy mind. How 


they compare as regards precision I cannot 


It | lent one at that. 


I fancy it was the univer- angle 


Whether the man who was 
responsible for making the mould, with its 
and 


* SHAFTING 


draws—draws in every direction— 
went crazy over the nightmare of complica- 
tions, is not stated. Of course this casting is 
valueless except as it shows what can be done 
in the foundry. As showing that, itis proba- 
bly the best success ever seen, and who shall 
say that in that it is not as valuable as a pic- 
ture that shows, in the main, the skill of the 
painter? There is something besides sand 
and cast-iron in the work of the moulder, just 
as there is something more than stone and 
chisels in the work of the sculptor, and I am 
inclined to honor the firm that went to a good 
deal of expense to show this. I refer to these 
things as matters of interest in that they show 
the state of the art in Europe, and that is 
something that vitally concerns American 
manufacturers. In things in which we are 
ahead as a country let us congratulate our- 
selves, but it is a bad thing to believe we ex 
cel where we do not. As a matter of fact 
our foundry work will bear revising. 

In steel castings, Europe appears to be 
ahead of us, in the matter of producing sound 
work. As to their strength I cannot speak 
from personal knowledge. 
have 
seen castings in steel free from shrinkage 
imperfections that would seem very difficult 
to make, and some very excellent examples 
of cast steel gears. 


possible to get any reliable data. I 


Still, these castings are 
not as extensively used as one would think 
they would be. Just 
many 
where we used cast-iron, so now they seem 


as they preferred 


forged iron for parts of machines 


to prefer steel forgings to steel castings. 





It is almost im- | 
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In forgings there are some excellent exam- 
ples, particularly in the line of heavy work, 
such as we have hardly reached. A French 
firm shows some large marine engine crank- 
shafts, a forged section, with crank and 
coupling, lying close beside a finished section. 
It is evident they believe in forging close to 
finished sizes. More waste will frequently 
be seen on a piece one-quarter the size. <A 
moderately small forked connecting rod is 
also an example of good workmanship. 
Fac-similes of steel blooms for heavy guns 
are shown. One of these blooms weighed 
more than 220,000 Ibs. ; another 
180,000 Ibs. 

Immense forgings for steel guns are shown, 
ponderous tubes, finished and unfinished; steel 
forged and then hammered and twisted cold 
into all shapes, steel castings finished to show 
their soundness ; in fact, almost everything 


more than 


to show the quality of the metal is shown by 
French forges and steel works. 

In copper work there are seamless tubes 
nearly 37 feet in length and about 27 inches 
diameter ; also some much shorter in diame- 
ter, but not so long. Copper is shown worked 
into all shapes; for boiler heads, furnaces, 
a complete boiler, immense goblets, and an 
immense variety of forms, useful and orna- 
mental. There are also some very fine brass 
rods six to eight inches diameter, and _ thirty 
feet long ; also a fine casting, in bronze, of a 
spur wheel about five inches pitch and weigh 
ing more than 3,500 Ibs. 

There isa perfect wilderness of agricultural 


wo 


ie 


ie ew, . 
iia = = 


GRINDER <a 


machinery, and the most of it is very neat in 


design. It looks rather light for service in 


the rough fields of America, but it is perhaps 
strong enough for the smoother and more 
highly cultivated groundsof Europe. If the 


time has been when Europeans have built 


clumsy agricultural machinery, that time has 
evidently gone by. It will not be easy to 
beat their designs so far as looks are con 
cerned. 

In portable farm engines, asin agricultu 
ral machinery, the design is very neat 
the construction appears to be good, 


and 
but 
day 
and 


the running gear looks as though a 


or two over rough American roads 


land would send the whole thing to the 
scrap heap. But assuming, which we must 
that the builders know the 


under which their machinery must 


do, conditions 
work, 
creditable 
There 
is nothing, however, in harvesting machinery 
that is likely to be considered equal to that 
made in America, which has always stood at 
the head. 

In wood-working machinery 1 think we 
excel, at the Exposition. 


they have produced some very 
work in the way of farm machinery. 


Our machinery ap 
pears to do more and better work, and to do it 
more completely ; that is, it leaves less work 
to be done by hand. The different machines 
also have more the appearance of having 
been worked up to the condition of complete 
machines, rather than being an aggregation 
Of this as 
well as other exhibits I hope to find more to 
say in detail ip a later issue, ag 


of somewhat irresponsible parts. 

















Shafting Grinder. 





We illustrate on this page a machine for 
grinding cylindrical or tapering work, either 
on centers or when held in a chuck. 

It is so constructed as to swing heavy 
work, the bed being supported upon hollow 
pedestals, forming closets for the reception 
of small tools and fixtures, and the bed being 
closed up at the bottom, to form a trough or 
reservoir for holding water which is forced in 
a stream onto the work by a pump, which is 
part of the machine. This liberal supply of 
water prevents heating and expansion of the 
work, greatly facilitating the grinding, and 
enabling more accurate work to be done than 
would otherwise be possible. 

The carriage carries two emery wheels, 
and is fed back and forth over the bed by a 
lead screw, which passes through under its 
center and is connected by a split nut, which 
can be open and shut the same as or a lathe. 
The carriage can also be moved by hand, the 
same as a lathe carriage. 

The machine is furnished with only one 
wheel when desired, in which case a steady 
An extra head is furnished 
to run on the carriage, which carries a small 


rest is furnished, 


wheel for grinding the inside of wheels or 
other work held in the chuck on the spindle, 
and such holes can be ground straight or taper- 
ing. The feed work and slide of the machine 
are covered and fully protected from emery 
and dust. 

The motion of the carriage is automatically 


reversed by means of adjustable tappets on 
a rod, which is in front of the bed. 

The twelve feet 
eight feet long, 22’ diameter, can be 


bed is long, and work 
swung 
Emery 


diameter can be used, 


on the centers and over the carriage. 
to 20’ 
The bearings of the emery wheel spindles are 
2” diameter, 4 


wheels from 14 


long, the main spindle being 
and 435 

The machine is built by the Springfield 
Glue Wheel Co., Springfield, 
Mass. 


25” diameter, with bearings, 6 long. 


and Emery 


- ~~ a 

It seems to be a well-established opinion in 
England 
worth doing well. 


that what is worth doing at all is 
In the great cotton dis- 
trict of Lancashire the mills have the appear 
ance of being built for future generations as 
Mills with 
floors throughout, with corresponding con- 


well as for the present. stone 


struction in other respects, convey an idea of 


One mill, at Bolton—a 


—owned by John Musgrave & Sons, 


permanency. such 
yarn mill 
has a pair of tandem compound engines of 
1,500 horse-power, built by the same firm at 
their machine works. The engine-room is of 
a height equal to that of the building, with 
glass roof, and a large traveling crane covers 
The driving wheel is 37 feet 
diameter, grooved for 37 cotton ropes. 


the floor space. 
These 
ropes lead through a large enclosed space to 
different floors of the mill, the arrange 
ment being very neat, and the driving ex- 
ceedingly smooth. The condensing water is 
discharged into a large reservoir, and is used 


over and over, the supply coming from a part 
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of the reservoir remote from the discharge. 
Each of 
1,060 spindles, and one operative attends two 


the mules used in these mills has 


mules, 





—- Pe 


Combination Tool. 


We illustrate on this page a new combina 
tion tool devised and manufactured by Mr. 
Richard G. G. Moldenke, 1868 Broadway, 
New York city. The block 
having upon three of its sides the square 


base is a steel 
grooves shown, and upon the upper side a 


narrow slot in which can be placed and 


clamped by a thumb-screw, the upright, 
which is of sheet steel, and so shaped that it 
forms a square either outside or in, and also 
a hexagonalor nut gauge. The larger inclined 
edge of this piece is half way between the 
two short steel pieces shown, and at right 
angles to a line joining them, so that a center 
square is formed thereby. This piece is also 
slotted, and carries at one side a flat blade also 
slotted, and a scribing needle. The latter’ is 


used asa surface gauge or scribing block, 
and, owing to the square groove inthe block, 
can be used on a shaft or arbor for scribing 
a circle upon any surface at a right or other 
angle to the shaft and concentric with it. 
The scriber may also be used as a depth 


grauge. oh las a 
LETTERS FROM PRACTICAL MEN, 





Wearing Cylinders Large at the Ends, 
Kiditor 

In answer to question asked by ‘‘I. M., 
Brooklyn, N. Y.,” in the July 11th issue, 
you say that ‘it is probably due to an im 


American Machinist : 


proper alignment.” 

I can readily see how an improper align- 
ment might cause a cylinder to wear larger 
at one end than at the other, but I cannot see 
how it could wear larger at both ends, if the 
piston rod went through the center of the 
cylinder head. 

My experience has been more with station 
ary cngines than with locomotives, but 1 
both, which 
ends. — In 


eylinders on were 
hoth 


where this was observed, the piston packing 


have seen 


worn larger at every case 


was what we call the ** Dunbar packing,” 
the rings being set out by the steam press 
ure, 

The less of live steam and the more of ex 
pansion used, the worse the cylinder. 

Tam not an expert, therefore T would like 
to know if I was wrong in supposing that the 
piston packing, and not the improper align 
ment, was the cause of the trouble. 

Lancaster, N. HH. N.C. M. 

[You are right in supposing that steam 
setting packing, especially where steam is 
cut off early in the stroke, will wear cylin Jers 
large at the ends. ] 


Coal-Cutting Machinery—The Steam- 


ship ** Danmark,” 
Editor American Machinist : 


There is) probably no industry in_ this 
country that requires the aid of machinery 
and the application of power more than that 
of mining coal. The prime factor in all in 


dustrics—coal—has been mined exclusively 
by hand power, until very recently some ma 
chines of complex construction and expensive 
operation have been used in some localities, 
and, unsatisfactory as they are, they are 
eagerly sought after, and are being rapidly 
introduced by the larger operators. 

What is wanted is a machine to cut under, 
along the bottom or near the bottom of the 


coal to a distance of five feet, more or less, 


and as narrow a cut as possible—say three or 


four inches—and, if possible, to make a 
vertical cut at the side of each room or entry. 
This being done, a drill hole at the opposite 
upper corner, and a liberal shot with powder, 
brings the coal down ready for loading into 
the pit cars, The serious part of this thing 
is the transmission of power into the mine, 
Steam is out of the question; Compressed air 
is used instead, but is very expensive in. cost 
of plant and operation, and renders a meager 


return for the power expended, — Electricity 


is the popular motor now, and is being tried | 


in mines in several places. This is also ex 


pensive, but the dynamois susceptible of be 





ing simplified and cheapened, and the dyna- 
mo is also a motor, in fact, a dynamotor, and 
is capable of easy handling and being easily 
moved from one room to another, and also 
one motor may be used for several cutting 
machines, the power being applied by a 
flexible shaft or otherwise. The current can 
be carried into the mine at a fraction of the 
cost of a line of pipes. The dynamo has 
been brought to a high degree of perfection, 
but most dynamos lack yet the essential ele- 
Whenever 
it comes to be made in such a manner that 


ment of accessibility for repairs, 


any section can be repaired by an intelligent 
machinist without disturbing any other sec- 
tion, and at reasonable cost, it must inevitably 
supersede the air compressor. 

It would be interesting to the engineering 
fraternity to know the reasons why the steam- 
ship ‘‘ Danmark” was abandoned at sea. If 
such statement has been made, I have failed 
it, and from the way this thing has 
been concealed, it would seem as if there had 
been ‘* We 
all know the machinery broke down and 
knocked a hole in her stern compartment, 
but 
substantial 


to see 
something rotten in Danmark.” 
we were told, also, that she was a good, 


built with water-tight 
compartments, and hence, a hole in one com- 


vessel, 


partment ought not to sink her, unless other- 
wise caused by neglect or incompetence, It 
is due to the engineering world that this 
It was perfectly cor- 
rect to save the people, but it was little less 


thing be cleared up. 











COMBINATION TOOou. 


than criminal to abandon the ship. When 
the writer hereof used to sail the high seas on 
the Mississippi river, we did it differently; 
we saved the passengers, and then saved the 
boat. No Mississippi captain was ever known 
to abandon his boat and leave her floating 
A crew of a British steamer 
once saved the ** Villedu Havre ”’—or ‘ Ville 
de Paris,” | forgot which—abandoned at sea, 


around loose. 


and a Yankee engineer saved the ‘ Great 

Eastern,” and it is that 

volunteered to save the 
C. W. CRAWFORD. 


remarkable no en 


gineer should have 
‘* Danmark.” 
Piston HRod Packing, 
Editor Ame rican Machin ist . 
The Mr. T. T. Parker, in the 


issue of June 27th, on packing piston rods 


article by 


and pumps, contains many valuable sugges 
tions, but there are two essential parts that 
have escaped his attention, and these are the 
crosshead and piston of an engine, 

It matters but little what the composition 
or quality of the packing is, unless the piston 
rod is kept in its proper position, 

In order that the piston rod may be kept 
in its right position, it ismecessary to consider 
first, to keep the center of the 
crosshead in line with the center of the bore 
of the cylinder, and to keep the gibs snugly 
fitted to the guides ; 
rings so that the piston rod will move in the 


two things; 


second, keep the piston 


center of the bore, 
Should either one of these be out of line, 
to keep the 


steam from escaping for any length of time, 


it is next to an impossibility 





and it takes but a short time to burn the pack- 
ing, so that drawing up the gland has but a 
temporary effect on the escaping steam. 

The writer was once employed as an ‘‘ ex- 
tra,” and had to wrestle with an engine in 
which three days was the extreme limit of 
five rolls of three-fourths round 
Empire packing. It was stated that the en- 
gine was so badly worn that there would be 


wear for 


no advantage in making any special effort to 
prevent the steam from escaping, as it would 
be labor in vain. 

Taking these things into consideration, and 
that the place was being only temporarily 
filled, it was decided to do as the foreman 
had directed. But in a short time I was 
given charge of this machine, and one even- 
ing, after removing the packing from the 
stufting-box, it was noticed that it was burnt 
and worn only on one part. 
an investigation, which disclosed the fact that 
the piston rod was about 4” out of center. 
This was quickly adjusted, and next in order 
was the adjusting of the crosshead and gibs. 
Some fresh packiug was then put in, and no 
steam escaped the next day, nor for nearly a 
month, when it became necessary to do a 
little toning up. 

Owing to an increase in business, this en- 
gine (12''x24’’) became too light for the work, 
and another engine (16x24) was put in. 
It was in just about the same shape as the 
first one, with the piston badly worn by im- 
properly drawing up the glands. The rod 
was cut and the gland worn. By a little 
manipulation the rod was in afew days made 
comparatively smooth, but the steam was 
hissing at every stroke. 

A washer, that snugly fitted the piston, was 
cut from a 


This suggested 


piece of sheet-iron, and cut 
through on one side, to allow it to be put on 
the rod, It was placed between the packing 
and the gland, and the rings and gibs were 
Everything 
went quietly the next day, and the six rolls 
of seven-eighths round Empire packing lasted 
about fourteen months, 

The engine was run from seven to ten hours 


adjusted as in the first engine. 


each day (Sundays excepted), and was mak- 
ing about one hundred and twenty revolu- 
lions per minute, hig: Ms Aba 


Prof, Sweets Lathe, 
Machinist: 
The articles describing Prof. Sweet's lathe 


Kditor American 


having been completed, | presume it will be 
lathes consid 
erably, and takes an interest in them, to ex 
press an opinion 
features of the lathe, 
I, like Mr. Harrop, find much to admire in 
the lathe, but at the same time notice some 
points which my personal experience leads 
me to think could be improved upon, I 


in order for one who has used 


regarding some of the 


shall not assume to say that they are wrong, 
but simply that for my use I should: prefer a 
different construction, and for this prefer 
ence I will give my reasons, hoping that, if 
there are considerations entering into the 
matter which | have overlooked, Prof. Sweet, 
or some one else, will Call attention to them. 

In the first place, | think I should dispense 
with the 


often 


free to admit that it is 
convenicnt, but it 


gap. Iam 
very seems to me 
that the evils which it makes necessary more 
than counterbalance the good which results 
from it. It is the gap which prevents there 
being any bearing for the carriage at the 
back side in front of the cross slide, and it 
that that portion of the slide is 
essential, particularly in) boring with a tool 


seems to me 


standing outa considcrable distance from the 
tool post, in which case there is a strong 
twisting the carriage 
which can only be resisted by that part of 
the slide in front of the lathe which is in ad- 
I do not think that 
when such a cut is being taken there is any 


moment applied to 


vance of the cross slide, 


bearing of the carriage upon the back slide, 
except at the extreme forward end of it—a 
fact which will be made apparent when it is 
considered that, supposing the extreme case 
of a boring tool projecting out from the post 
beyond a line connecting the two extreme 
points of contact of the carriage with the 
bed on the side next the head ; the tendency 





motion, or fulerums. This could have been 
avoided by placing the shear at the back be- 
low the gap asit isin front, though there 
may be some reason for not doing this which 
I do not understand or perceive. The gap 
also makes it necessary to place the screw 
very low, and at a considerable 
from the which it has to over. 
Then I must say that I do not like 
the looks of the gap, nor of the curves on the 
This 
last is, I admit, a trivial objection, but, to- 
gether with the others I have mentioned, 
would, I think, lead me to do away with it, 
useful though it may be at times. 


distance 
resistance 
come. 


bottom of the bed resulting from it. 


It is possible that I have an exaggerated 
idea of the refinement necessary to get and 
keep the spindles of a lathe in a satisfactory 
condition as regards their alignment, but I can 
easily detect a difference in diameter between 
the ends of a hole of .0005” with a pair of in- 
side calipers, and Lam not wholly satisfied 
with a lathe which will not 
near straight that lam unable to detect a 
variation in the case of a hole 4” or 5’ deep. 

It seems to me that it would be exceeding 
ly difficult to set the head-stock of a lathe to 
do such boring after it had been disturbed, 
and that it would be difficult to set the 
head and foot-stock spindles sufticiently close 
to be satisfactory, by means of a straight- 
edge applied to the sides of the heads; my 
standard in this respect being to have the 
lathe bore straight, and when the foot-stock 
is set, to turn straight with the foot-steck 
spindle projecting the smallest possible dis- 


bore a hole so 


also 


tance ; and have it also turn straight when a 
piece three inches shorter is placed between 
lam 
disposed to think that when the spindles of a 
lathe are once got into accurate alignment, 


centers, the foot-stock not being shifted, 


they should be left so, and a taper attach- 
ment used when taper work is to be done. 

In the device for clamping the foot-stock 
spindle it seems to me that I see a chance 
for an improvement. As shown in the issue 
of July 18, this consists of a sleeve, which is 
inserted in the bore from the front, and fits 
two tapered seats, one at the outer end of the 
bore, and the other nine inches further in. 
A thread is cut upon the outer surface of this 
sleeve, to which a ring is fitted, which, when 
turned, drives the sleeve inward into coutact 
with the tapered seats at either end, and thus 
compresses it upon the spindle, the sleeve 
being split at the ends for that purpose; now 
diflicult to 
maintain an accurate fit upon these conical 


it seems to me that it would) be 
surfaces, so that the seating of the two ends 
would be equally firm, and I should think a 
better way would be to cut the sleeve in two 
in the middle, making two sleeves of it, cut- 
ting a right-hand thread on one of them, and 
a left-hand thread upon the other, then, by 
changing the direction of the inner taper, 
the nut could act to draw the sleeves together; 
and since the seating of one would form the 
resistance against which the other would act, 
the tension them would be 


Not 


be no side thrust upon the nut, and it would 


upon exactly 


equal, only this, but there would 


consequently be casier to operate, all the 
thrust produced being exerted for a use 
ful purpose, both as regards the action and 
re-action, It is true that this would require 
that the should be 
foot-stock instead of being cast on solid: 


onto the 
but 
I think that is no objection, and on some ae 


tube screwed 


counts is an advantage in itself, 
The 
paper as the AmMbpricAN Macuinist, I think, 


best’ results are obtained from such a 
by a free discussion of such matters as these, 


and if I am wrong in any 


which I have brought up, | hope to be shown 


of the points 
my error, Fay. 
- <=> 

All along through France, ponderous four 
armed wind-mills can be seen, largely used 
for grinding grain, The building over which 
they stand is usually very small, quite 
eclipsed by the great revolving arms above it. 
These great wind-mills look picturesque and 
all that, but they don’t look like business. 
There are some tine wind-mills at the Expo 
sition, but they don’t seem to take in the 
country, The adds to the 


old-time affair 


in such a case would be to tip the carriage} beautiful, and is worth something for that. 
forward with these two points as centers of | at least. 
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By J. G. A. MEYER. 


EIGHTY-SECOND PAPER. 


Problem 91. 
599. To find the horizontal projection of a 
point given in the vertical projection on one 


of the lateral faces of a pyramid, 

Let va e¢ (Fig. 4982) be the vertical, and 
Dg dy by cy dy (Fig. 498) the horizontal projec- 
tion of aright pyramid, and let p be any 
given point on the lateral face 7 aé in the 
vertical projection; it is required to find the 


position of this point in the horizontal 
projection. 
There are two methods for finding the 


horizontal projection of this point. 

First Method.—Through the given point p 
in Fig. 498¢ draw a line parallel to the base 
, cutting the lines ¢a@and ¢ >in the points 
eand f. Through the point ¢ draw a vertical 
line ee, cutting the line a, v, (Fig. 498) in 
the pointe,; through e, draw a line é, f, 
parallel to a, 6,. Through the point p draw 
a vertical line cutting the line e, f, in the 
point p, ; this point will be the horizontal 
projection of the given point p. 

This method is based on the following 
principles: The linee g, drawn through the 
given point p in Fig. 493a, we assume to 
represent a cutting plane parallel to the base 
ac. The section made by this plane we 
know to be similar to the base (Art. 596), 
hence the line e, f,, which is one of the sides 
of the section, must be parallel to the side 
a, by of the base; here, 
then, we have two 
lines, e f and ey fo, 
which are respectively 
the vertical and hori- 
zontal projection of 
one and the same side 
of the section. But 
the line e f contains 
the given point p, 
therefore the horizon- 
tal projection of this 


ac 





AMERICAN 
From v, as acenter, and with a radius equal 
to vy by, describe an are 4, d,, meeting vy d, 
in the point d, ; through the point d, draw 
a vertical line, cutting the base a ¢ prolonged 
in the point d; join v and d (Fig. 494) by a 
line, cutting A & in the point &. 
Through & draw a vertical line meeting vr, d, 
inthe pointk,. From ?, 
with a radius equal to v7, #,, describe an are, 
cutting v, 6, in the point p., which is the 
horizontal projection of the given point. 
This method is based upon the following 
principles: Let the pyramid be turned a 
quarter of arevolution around its axis; the 
edge vy b, (Fig. 494) will then be in the posi 
tion represented by the line v, d,, and will 
be parallel to the vertical plane of projec- 
tion (see Problem 84). In this position v d 
(Fig. 4947) will be the vertical projection of 
the vy b,. In turning the pyramid 
around its axis, the path of the point p will 
be represented by the line p 4, consequently 
the point 4, in which p / intersects ¢ d, must 
be the position of the point p when the edge 


straight 


as a center, and 


edge 


» b occupies the position represented by the 
line od ; or, in other words, when it is paral- 
lel to the vertical plane of projection; and 
the point &, (Fig. 494), in which the vertical 
line through / intersects v7, dy, must be the 
horizontal projection of the point 4. Now 
in turning the pyramid back into its original 
position, the path of the point 4, will be rep- 
resented by the arc ky py ; hence the point 
Ps, in which the 
?y by, must be the point sought. 

The points found by both methods must, 
of course, coincide, otherwise there is a mis. 


arch, py intersects the line 








point » must lie in the 


line eg fg. Accord- 
ing to Art, 227 the ver- 
tical and horizontal 


projection of a point 
must also lie in one 
vertical line; there- 
fore the point p,, in 
which the vertical line 
through p intersects 
€, fg, must the 
horizontal projection 
of the point. 

600. Second Method. 
—Through the vertex v, and the given point 
p (Fig. 498a) draw a straight line, and let it 
Through / 





be 


Fig. 494 


meet the base a ¢ in the point /. 
draw a vertical line cutting a, 6, (Fig. 498) 
in the point A, ; join A, and ov, by a straight 
line; the line A, vy will be the horizontal pro- 
jeciion, and ¢ / will be the vertical projection 
of one and the same line drawn on the lateral 
But the h 
given point p,; therefore the point 7 , in 


face va b, line »v contains the 


which the vertical line through p intersects 


vy hy, must be the horizontal projection of | 


the given point. 
Problem 91a. 

601. Let Figs. 494a, 494 be the vertical and 
horizontal projections of a pyramid, and let 
p in Fig. 494a be any given point on the 
edge v 6, which lies in a plane perpendicular 
to both planes of projection; it is required to 
find the position of this point in Fig. 494, 

For tinding the position of this point, we 
may again employ two methods. 

First Method.—Through the given point p 
in Fig. 494a draw a line / # parallel to the base 
the 
point draw a vertical line cut- 
ting a, v, in the point /, ; through 4, draw 
a line parallel toa, 4,, cutting v, >, in the 
point p, ; this point p, is the horizontal pro 
jection of the given point p. 

It will be seen that this method, and that 
given in Art, 599, are based upon the same 


a ¢, cutting edge o a inthe points ; 


through this 


principles. 


602. Second Method.—Through the point 


v,, Fig, 494, draw a horizontal line vy dy. 





Vy, 
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Big. 493 
take somewhere which must be rectified. 


The same remarks apply to the points found 
in the preceding problem. 

Directions.—Iu marked Prob. 91 
| draw the vertical and horizontal projection 


space 


of a right pyramid with a base 4 inches 
square, altitude 7 inches. In the vertical pro 
jection mark off on one of the lateral faces 
a point p; then find the position of this 
point in the horizontal projection, Use 3 
inch scale. 

In the the 
and horizontal projection of a right pyramid 
| with an hexagonal base 4 inches across sides; 
One of the edges of the 


same space draw vertical 


altitude, 7 inches. 
pyramid must lie ina plane perpendicular 
to the vertical and horizontal plane of pro- 
jection as represented by the lines ¢ > and 
», b, in Figs. 494a and 494, On_ this 
mark off any point p in the vertical projec 


edge 


tion, then find this point in the horizontal 
projection, 
Problem 92. 
6038. of with 
plane ; one of the edges of the pyramid lying 


Intersection a pyramid a 
in a plane perpendicular to both planes of 
projections, 

Let Fig. 495@ be the vertical, and Fig. 495 
the horizontal projection of a pyramid whose 
base is a regular five-sided polygon; Jet the 
line a,¢, (Fig. 495a) be the given cutting 
plane; it is required to find the horizontal 
| projection of the section made by this 
| plane. 


Jt may be remarked here, that since the 
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edges represented by the lines ry, ey wai bob the shaded part in Fig. 495+, which is the 


v, dy (Fig. 495) are hidden in the vertical | 
projection, these edges are represented in | 


Fig. 495a by the dotted lines re and ¢ d re-| 92 


spectively; of course the lines ¢ a and ry a, | 
represent one and the same edge; ¢ / and | 
and ?y.¢, the | 


third edge of those which are not hidden in | 


vr, db, another edge, and ov ¢ 


the vertical projection. 

The manner of finding this section is, with | 
one exception, similar to the method for find | 
ing the upper base of the truncated pyramid | 


shown in Figs. 488 and 488 (eightieth 
paper). But with this method we have no 


means of finding the point 4,, because a ver 


tical line drawn through the point 4,—which 


isthe vertical projection of the point /,—will | 


coincide with the line 7, 4... Hence, for find 


ing the point b,, we must adopt one of the 
methods given in the preceding problem, say 
the second one; all the other points in the requir: | 
ed section are found as shown in Figs. 488 and 
488a. 





The whole construction is as follows: 
Through the vertex ec, (Fig. 495) draw. a hori- 
zontal line gy fg. From ev, 
with a radius equal to ¢, 4,, describe an are, 
cutting go f. inthe point /, ; through this point 


| 


as a center, and 
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draw a vertical line, cutting the base « ¢ pro 
longed in the point 7, join ¢ and / by a 
straight line. Through 4, draw a horizontal 
Through 
this point draw a vertical line, cutting the 


line, cutting ef in the point /,. 


line g, f, in the point fy. From = ey as a cen 
ter,and with a radius r, f,, describe an are, 
cutting 7, d, in the point 4,, which is the 
horizontal projection of 4,. Through «, 


draw a vertical line, cutting ¢, ¢, In the point 
a4; inasimilar way draw verticals through 
the points ¢,, 7,, and ¢,, cutting respectively 
the lines v7, ¢,, % d, and vy ¢, in the points ¢,, 
d,ande,. Join the points 64, a4, 4, « 
1 Uys dy, ey 
these will form the outline of the required 


4°” 


y and ¢,,4, by straight lines ; 
section in Fig. 495, 

604. Since the cutting plane a, ¢, is per 
pendicular to the vertical plane of projec 
tion, and not parallel to the horizontal plane 
the correct dis 


of projection, we do not sce 


tances between the points a,, 4,, ¢,, ete.; 
but we do see the correct distance from these 
points tothe line g, fy. Hence, to find the 
correct form of this section, as shown in Fig. 
495), we proceed as follows: 

At any convenient distance from the line 
(@, C3, draw parallel to ita line g 4. Through 
the points dg, ¢3, 05, @3, ¢, draw lines perpen 


dicular to a, ¢,, Cutting the line g / in the 


land 


true form of the section. 
Directions In the 
draw the vertical 


Prob. 
uml horizontal projec 


space marked 
tions of aright pyramid whose altitude is 8 
inches; the base is a regular five-sided poly 
ron, circumscribed about a circle 44 inches 
In the 


any oblique straight line to represent the cut 


diameter. vertical projection draw 
ting plane; then find the horizontal projec 
tion of the ccection, and also its true form, as 
shown in Fig, 495). Use a 83-inch scale 
A 

American Workmen Abroad. 


At three o’eloek the afternoon of last Wed 
24th 


Rome = 


nesdav the 


“City of 


the Anchor Line steamship 
ssiled from her pier in the 
North River for Europe, bearing representa 


| tives of the various trades and industries of 


the United States tothe number of forty, four 
of whom are women, and are the representa 
of 
usually emploved, 


tives occupations ino which women are 
When our Centennial Exhibition was held, 
the Government of France sent over to this 
country a number of her representative work- 
men to study particularly the things relating 
to their voestions, which were to be seen in 
the exhibition, and this country generally. 
The British Government will send to Paris 
100 workmen to study mechanical methods 
it 
could 


products, and was hoped that our 


American Congress be brought to see 
the advantage of pursuing the same course 
with A bill 
was introduced with that object, but proba 
bly because there was ‘* it.” it 
failed to pass, and it seemed likely that those 
American ; 


regard to American workmen. 


no polities in 


workmen who saw Paris and the 
Ex position would do so at their own ex 
pense, and would be limited to a very few in 
number, 

What is called ‘* Scripp’s League of News 
papers " is composed of six newspapers pub 
lished the of the Central 
States, and circulating largely among work 


in leading cities 


ingmen. This league determined to do what 
Congress had failed to do in sending a num 
ber of representative mechanics and working 
men abroad to take advantage of the unusual 
opportunities for profitable observation afford 
ed by the Exposition. Labor organizations 
and employers in the various industries were 
invited to nominate men skilled in their trades, 
and also possessed of that valuable quality 
which enables men to absorb knowledge by 
to be 
most generally recommended were appointed 


observation, and those who seemed 


to accompany the expedition. Having deci 
ded to vo into such an enterprise, it is evident 
ly to be carried out in the thorough and liberal 
style characteristic of American newspaper 
undertakings, the travelers coming to New 
York ina Pullman vestibule train, taken in 
carriages to a hotel where they took dinner, 
from whence they went in carriages to the 
The best) accommodations had 
secured for them on board the steamer, and 
it is evident that nothing is to be 


picr. been 
considered 
too good for them during their journey, 

The forty persons represent as many dis 
tinct occupations, the machinists being repre 
sented by R. M. McBeth, of Cincinnati: the 
engineers, by Joseph Thorp, of the Mobile & 
Ohio Railroad; the foundrymen by Robert 
Ik. Masters, of the Marshall Car 
Wheeland Foundry Co., Marshall, Texas: the 
blacksmiths by Edmund G. Vail, of Cleve 


Manager 


land; sewing machine building by George 
Kk. Titeomb, of Cleveland; brass working by 
«C. C. MeGlogan; William 
Milligan, of Detroit; wood-working by Frank 
Hl. Hotchkiss, of Muskegon, Mich.: safe and 
lock making by ‘Thomas Kearney, of Cinein 
nati; ship building by Frederick D. Wheeler, 
of Bay City, Mich.; and the stove industry 
by William J. Keep, superintendent of the 
Michigan Stove Co.'s works, whose papers 
read before the American Association for the 
Advancement of Science, on the effect of 
aluminum in iron, have attracted so much 
attention in this country and Europe, and 
who also originated the ‘ Keep tests” for 


iron. Most of the men chosen occupy posi 


car building by 





points y, 4, 7,, @and 4, Make g a, equal to 


Go %,; he, equal to hy e,; ¢ ds equal to 
b, equal to 


bh 


i, d,; ke, equalto &, c,; and», 
De by. a. 4 


straight lines, and thus complete the outline 


Join the points «as, « 


s? 7) 


5 Dy 


tions of trust and responsibility in their re 
| spective vocations, and they constitute a 
| body of men of which Americans need by no 
means be ashamed. We think the expedition 
| Will result in much good to its members, 
} to the industries which they represent, 


ang 
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The Reading Organizations. 


Of course no one doubts that the president 
of the Reading Railroad system, Mr. Austin 
Corbin, believes in organization among men 
who, having the same objects in view, are 
able by means of their organizations to at- 
tain that object more easily, or in a more 
perfect manner than would be possible with- 
out organization. 

The prominent part which Mr. Corbin has 
taken, and is taking, in various organizations, 
is proof that he thoroughly believes in them 
asa means of making money, which seems 
to be the sole aim of Mr. Corbin’s life. 

What more natural, or more to be expect- 
ed, than that the workingmen employed by 
the various organizations to which Mr. Cor- 
bin belongs should, seeing his remarkable 
success with them, desire to try the plan for 
themselves? They conclude to do so, but 
have no sooner got fairly started than it is 
made apparent that Mr. Corbin does not be- 
lieve in all organizations, and is strenuously 
opposed to allowing indiscriminate organiza- 
tion among men by whomsoever may happen 
to think that their particular interests may be 
conserved thereby; evidently believing that 
this matter of organization is a thing which 
can be carried too far—at least in certain di- 
rections—that there is need of some restraint 
—some control over the business of forming 
organizations, and, moreover, that he, Mr. 
Austin Corbin, is the very man to decide 
what particular organizations are improper, 
and to suppress them. He accordingly in- 
forms the American citizens, or, in other 
words, the ‘‘uncrowned kings” who labor 
in the employ of his organizations, ycleped the 
Reading Railroad, the Reading Coal & Iron 
Co., the Reading Iron Works, etc., that 
henceforth he himself, Mr. Austin Corbin, 
will attend to all the organizing, and that it 
is their particular business to attend strictly 
to their work, and accept without a murmur 
the compensation decided upon by Mr. Cor- 
bin and his fellow organizers as being the 
proper amount, and that employment can 
only be secured or retained upon condition of 
renouncing membership in all organizations 
not approved of by bim. 

Of course, no one who has paid the least 
attention to the course pursued by the or- 
ganizations which Mr. Corbin has endorsed, 
and which are managed by him, will for one 
moment entertain the idea that his opposi- 
tion to a given organization may be founded 
upon apprehension that it may become a law- 
breaker; may engage in dishonest or dis- 
honorable practices; may, by the use of 
money, corrupt legislatures, and secure the 
passage of laws detrimental to the interests 
of society; may corrupt the courts, and 
thereby practically annul laws duly enacted 
by the representatives of the people in their 
interest, or may be so managed as to enable 
its officers to defraud and rob the ordinary 
lay members. Instances are plentiful which 
goto prove that such things meet with the 
entire approval of Mr. Corbin, when they 
are managed by organizations which he con- 
trols, and result in turning money into his 
pockets. 

The of a Committee of Con- 
gress, which we have before alluded to, and 
the testimony contained therein, though we 
have no idea that it exposes all the rascality 
which Mr. Corbin has perpetrated by means 
of his organizations, exposes so much of it 
that one would think that, if he were not en- 
tirely lost to the sense of shame, and abso- 
lutely reckless of the opinions of his fellow 
men, as well as of the security and peace of 
society, he would subside and endeavor to 
attract as little attention as possible. But 
the trouble with Mr. Corbin, and men of his 
class, seems to be that they think they can 
afford to despise, and ride rough-shod over 
society and its laws, if only they make suffi- 
cient money by so doing; imagining, appar- 
ently, that if worse to worst, and 
society should determine to rid itself of their 
tribe at any cost, the Government will step 
in and protect them from harm, forgetting 
that the Government derives its power and 
authority from the people, and that, when a 
sufficient number of them unitedly determine 
todoathing they will do it, their right to 


report 


comes 
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do so being clearly recognized and declared 
in the preamble to the Declaration of Inde- 
pendence, which was and is the real founda- 
tion of our Government. 

We do not wish appear 
alarmists, but we sincerely believe that a 
way must be found to suppress the tribe of 
Corbin. We hope and believe that a peacea 
ble and lawful method of doing so will be 
discovered; but in the meantime they are a 
greater danger to society than all the com- 
mon thieves and thugs in the country, and if 
there is but one good reason in the world 
why men should organize with the object of 
securing what they desire, it isto be found 
in the fact that Austin Corbin is opposed 
to it. 


to in the role of 


ee eee 

What strikes the average American as one 
of the silliest of regulations at the Paris Ex- 
position, is that which makes it an offense to 
make rough sketches of machines. Nearly 
all exhibitors, with the exception of those 
from England and the United States, take 
special pains not to show anything but the 
bare outside of their machinery, and to show 
that at as great distance as possible. Then the 
luckless fellow who tries his hand at sketch- 
ing an inconsequential lever or something of 
the sort, is warned of the consequences, his 
sketch destroyed, and if at all persistent in 
his search after knowledge, he is marched to 
the police department, and perhaps from the 
ground. This for the first attempt. We 
are not sure what the punishment for the 
second attempt would be—very likely some- 
thing less than decapitation. There probably 
never was another exhibition of machinery, 
in which so much effort was put forth, both 
to make a show and to avoid giving informa- 
tion. Itreminds one of boys swapping jack- 
knives, ‘‘ sight unseen.” 


> 


Many readers of the AMERICAN MACHINIST 
will be pleased to know that A. G. Brown, 
who went to England three years ago in 
with the Westinghouse  en- 
gine, has established himself with the well- 
known firm of John Musgrave & Sons, of 
3olton, England, where he is superin- 
tending the manufacture and sale of steam 
engines upon which he holds several patents. 
Mr. Brown has a separate department of the 
works for manufacturing, and he is fitting 
up with special tools as rapidly as possible, 
for building his engines. 
trade, with 
future business. 
which is reasonably sure to be appreciated. 
Every one will hope that he will reap the 
reward of first-class mechanical skill 
close study of steam engineering. 


connection 


Ile already has a 
excellent for 
He is doing good work, 


good prospects 


and a 


ape 
In European lathes, and other tools requir- 
ing centers, exhibited at Paris, the centers 
are turned at an angle of forty-five degrees. 
American 
sixty degrees is a better angle, and it seems 


tool builders are convinced that 


to us that must be the experience of every 
When it is necessary to work 
down close to the center, a forty-five degree 


lathesman. 


angle is vexatiously in the way, and it wears 
the center in a mandrel out of truth quicker 
than a sixty-degree angle will. It would be 
of interest to know just what brings about 
this difference in practice. We are inclined 
to believe it is the disposition of the work- 
man in re-turning centers to stunt the angle ; 
forty-five degrees comes nearer to what the 
average latheman will turn his centers, unless 
he is kept to gauge, which, it is needless to 
remark, he should be. 
A - 

Those who remember the fine display of 
steam pumps at the Philadelphia Centennial, 
and remember the fine effect produced by 
their operation in the space set apart for the 
purpose, will be disappointed at not seeing 
anything approaching this display at Paris. 
A few belted pumps, laboring at a spasmodic 
stream of water, comprise about all there is 
in the line of pumps. Everything goes to 
show that American manufacturers are ahead 
in their ability to handle water by means of 


pumps. 
ae 


A few years ago our Mississippi river boats 
were held up as awful examples of the use 








of high-pressure steam. Now, afloat or 
ashore, we are falling a long way behind 
European practice. Two hundred pounds 
pressure for engines large and small is about 
what they favorin Europe. But they make 
their boilers correspondingly strong. 


In fact, the desire for high-pressure steam 
in European engineering practice appears to 
be gradually leading to the use of sectional 
boilers. American types of sectional boilers 
are very extensively used, and at the Expo- 
sition a variety of such boilers are shown. 
In some parts of England the Lancashire 
boiler continues to be the favorite, and the 
Galloway boiler holds its own very well, but 
the demand for higher pressures is telling 
against these types to some extent. How- 
ever, With internal furnaces it is practicable 
to make the external shells of almost any 
thickness ; hence large diameters: and high 
pressures are not inconsistent. It is prob- 
able that internally fired boilers will be more 
common in America in the future than they 
have been in the past. 


——_ me ——__—_ 


Literary Notes. 

THE TABOR STEAM ENGINE INDICATOR. 
John Musgrave & Sons, L’t’d. Globe lron Works, 
Bolton, England. 

This book, although prepared in the inter- 
est of the Tabor indicator, for which the 
firm above named are agents, is not in any 
sense of the word a trade circular, but con- 
tains instructions equally applicable to the 
use of any indicator. It has been prepared 
by Mr. A. G. Brown, who is a thoroughly 
practical man, and a close student of matters 
pertaining to steam engineering. 

The author starts out by describing the 
leading principles involved in the construc- 
tion of the modern steam engine indicator, 
and illustrates and describes the Tabor indi- 
cator in particular. The care of the instru- 
ment, and the proper manner of attaching it 
to the cylinder of an engine, receive proper 
attention, and methods of giving motion to 
the drum are illustrated. 

The use of the indicator in assisting in 
determining the economy of a steam plant is 
treated ina plain manner, and a section is 
devoted to the thermal unit measure of engine 
performance. 

Working up the diagrams, comparing the 
actual with the theoretical curve, and the 
various details of reading the diagram, are 
thoroughly gone over with the aid of the 
necessary illustrations, 

A large number of useful tables are con- 
tained in the book, and diagrams represent- 
ing different practice are interspersed. The 
book can be obtained from the firm named 
above for one dollar, and it will be found 
cheap for the tables alone, some of which 
have been prepared at great pains. 


ELECTRICAL RULES, TABLES, TESTS, AND 
FORMULAS. By ANDREW JAMIESON, C. E., F. 
R. 8S. E. 

This book contains the formulas and nu- 


merous tables used by electricians, and gives 
concise directions for all calculations, tests, 
etc., With engravings of the apparatus em- 
ployed. The work includes the following 
subjects: Formulas of the Absolute Units, 
Practical, Electrical, Mechanical, Heat, and 
Light Units, Electro-Chemical Equivalents, 
Electrolysis, Heat and Energy. of Combustion, 
Practical Methods of Electrical Measure- 
ments, Electric Conductors, Copper, ete., 
Insulators, Gutta Percha, etc., Batteries, Sub- 
marine Cables, Aerial Land Lines, Electric 
Lighting and Transmission of Power. The 
book contains 64 pages, 21 illustrations, and 
forms a good electrician’s pocket companion. 
Although a valuable work, its value asa 
book of reference would have been enhanced 
if it had contained a more extended table of 
contents. The book is published by the 
Industrial Publication Co., 9 Barclay street, 
New York. Price 75 cents. 

We have received the initial number of 
The Steamship, a new monthly journal of 
marine engineering and steamship building, 
edited by John Lockie, C. E., Whitworth 
scholar. The first number contains a variety 
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of articles of interest pertaining to the sub- 
ject indicated by its title, and we should 
think the new journal would be likely to be 
welcomed by all who are interested in such 
matters. It is published at 2 Custom- house 
Chambers, Leith, Scotland. 


(UES GosueRs 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 











(298) J. H., Detroit, Mich., asks: Will you 
please inform me how to find the relative diameters 
of cone pulleys? A.—See our issue of Dec. 1, 1888. 





(299) H. G. S., Pekin, Ill., asks: 1. Of 
what kind of wire are the Stow flexible shafts 


made? Should it be spring wire or otherwise? A. 
—We have referred your questions to the Stow 
Flexible Shaft Co., who have refused to give us the 
required information. We think, however, that any 
manufacturer of steel wire can furnish you with 
the proper material. 2. How can I make a spiral 
spring of closed coils? A.—If you have only a few 
of these springs to make, you can wind the wire on 
a straight mandrel in a lathe. If you have many of 
them to make, we should advise you to get a ma- 
chine made for the purpose. 

(300) S. F. O., Brownsville, O., writes: I 
am designing an engine, diameter of cylinder, 3 
inches; stroke, 4inches. Distance from center of 
cylinder to center of crank-shaft, 19.9675 inches. 
The engine is to have a link motion; the eccentrics 
are 5 inches in diameter; travel of valve, 9-10 of an 
inch; length of eccentric rods, 9.08625 inches. Do 
you think that the length of the eccentric rods is 
about the right proportion? A.—It is advisable to 
make the eccentric rods as long as the design of the 
engine will admit, because long eccentric rods will 
give to the valve a more symmetrical motion than 
shorter ones. Since we know nothing of the general 
design of your engine, we cannot express an opinion 
on the length of the eccentric rods. 


(301) C. B., Roslindale, Mass., has sent us 
a sketch of a rectangle, 5x13 inches, and states that 
in cutting the rectangle through one of its diagon- 
als, thus forming two triangles whose altitude is 13 
inches and base 5 inches, and again cutting each 
triangle at 5 inches from the base and parallel to it, 
the four pieces can then be put together so as to 
form a polygon 8 inches square. Now since the 
area of a rectangle 5x13 is 65, and that of the square 
is only 64 square inches, our correspondent wishes 
to know what becomes of the one inch of differ- 
ence in the two areas. A.—The pieces obtained by 
cutting a rectangle in the manner here stated will 
not form a perfect square; the area will always be 
65 square inches, no matter in what manner the 
pieces are put together. 

(802) C. W. H., Chicopee Falls, Mass., 
asks: What should be the size and shape of the 
ports for a steam cylinder 24 inches diameter, and 
5 inches stroke? A.—The size of ports will depend 
on the piston speed, which you have not given. 
Rectangular steam ports 14 inch wide and 1 inch 
long, and an exhaust port 4x1 inch will probably 
be sufficient for all practical purposes. 2. Should 
the steam begin to escape before steam enters the 
other end of the cylinder? A.—Yes; in fact, using 
a slide valve with outside lap, so that steam will be 
cut off at % or 34 stroke, the steam will exhaust at 
one end of the cylinder before steam is admitted at 
the other end; and this cannot be prevented with- 
out interfering with the smooth working of the en- 
gine. As for the books you seek, we do not know 
of any published on the subject you mention. 


(808) C. P., East Saginaw, Mich., writes: 
I have an engine 10x16 inches, slide valve engine; 
the engine is made torun over. The eccentric is 
cast to the crank; steam chest is on top of cylinder; 
there is no rock shaft. I want to make the engine 
run under. Please give me a plan of doing this. A. 
—In order to change the direction of the motion of 
engine, the relative position of the eccentric to the 
crank must be changed. To find the new position 
of the eccentric, draw a center line lengthway on 
the crank, and then set the eccentric on the oppo- 
site side of the center line of the crank; the dis- 
tance from the center line of crank to the center 
of eccentric in its new position must be equal to 
the distance from the center line of the crank to 
center of eccentric in its old position. Whether 
you will be compelled to cast a new crank and ec- 
centric, or simply cut off the eccentric from the 
crank and replace it by a separate eccentric set into 
the right position, will depend on the design of the 
engine. 

(804) J. , Ithaca, N. Y., asks: What 
book or eds ee be read in order to cover the 
ground which the stationary and marine engineers’ 
examinations cover? Also, give any other particu- 
lars to obtain a license. A.—In the first place, you 
must have a fair knowledge of the elementary 
branches of mathematics, such as arithmetic and 





geometry; and a fair knowledge of the elements of 
algebra will certainly be of great service to you in 
studying books treating on the steam engine. 
“Manual of the Steam Engine,” by Prof. A. Jamie- 
son, and the “Treatise on the Steam Engine” by 
the same author, containmuch information which 
will be of great assistance during an examination 
for an engineers’ license. If, in addition to these, 
you master the “Catechism of the Steam Engine,” 
by John Bourne, and the “Manual of Marine En_ 
gineering,’ by A. E. Seaton, there should be no 
difficulty in passing an examination for any kind of 
engineers’ license, that is,so far as theory is con- 
cerned. Besides this, you will need a_ practical 
knowledge of running engines, and this knowledge 
cannot be found in books, but can only be obtained 
in practice. The rules and regulations for obtain- 
ing a license for a stationary engineer vary in differ- 
ent cities and localities, and for these rules you 
must apply to the proper authorities. The require- 
ments for obtaining a marine engineers’ 
have been given in answer to Question 320, in our 
issue of July 7, 1888. 
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insertion under this head. About seven words make a 
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Thursday for the ensuing week's issue 


license 




















Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
$100 Reward, page 14. . 

$100 Reward, page 14. 
$100 Reward, page 14. 
Shafting Straighteners. 
sig Name Stamps, etc. 


J. H. Wells, 1 
J. B. Roney, Lynn, Mass. 
ibd ” Upright Drills. J. E. Snyder, Worcester, Mass. 
23’ Upright Drills. J. E. Snyder, Worcester, Mass. 
25’ Upright Drills. J. E. Snyder, Worcester, Mass. 
28” Upright Drills. J. E. Snyder, Worcester, Mass. 
Light Gear Cutting. R.M. Clough, Meriden, Conn. 
Worcester (Mass.) Polytechnic Inst. See advt. 
*“Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 


-attern and Brand Letters. Vanderburgh, 
& Co., cor. Fulton and Dutch sts., New York. 


Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st.. N. Y 


Selden Packing for stuffing-box, with or w om 
rubber core. Randolph Brandt, 38 Cortland st., N. Y. 


Best silk wiping towels for machinery hg the 
market. S. A. Smith, 23S. Canal st., Chicago, II. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, III. 

Iron Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

Curtis Pressure Regulators. Curtis Return Trap. 


‘ampa, Fla 


Wells 


Curtis Damper Regulator. See July 25, p. 10. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


All sizes of aan & Dies from 5-64 of an inch to 4 
inches Y, U. S. S., Whitworth, Square & Left-Hand 
Threads. M’f Ni by S. W. Card &C o., Mansfield, Mass. 


The best emery wheel made is the ** Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Ill. 

The hook on steam e ngines is being supplanted by 
the Dill disconnecting device made bythe T. C. 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

Most sensitive and aan Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 

W.#H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
onreasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by writing 
to The Hornell Iron Works, Hornellsville, N.Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y 


-~atterson, Jordan & Gottfried, 146-150 Centre st.. 
N. Y. Metals, Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories, etc. An extensive assort 
ment of Bolts, Screws, Wire, Taps, Drills, etc., 
carried in stock. 

atent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 
ean be seen and circulars obtained from R. E. 
Dietz, 60 Laight st., New York 

‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the “Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘‘New Handy,” mailed at 50c each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page Opening flat. Either will hold 
the entire 52 issues of any volume. AmzRICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 





“Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles,now Sapiianin ies AMERICAN 
MACHINIST, Should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including July 18, 1889 issue, 81 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 

‘**Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 96 articles 
have thus far appeared up ‘to and including the 
July 25, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at5 
cents each. AMERICAN MACHINIST PUBLISHING CoO., 
9 Fulton st., New York. 

















E. S. Beaumont will build a foundry and machine 
Pres ee Mayfield, Ky. 

W. G. Barron will build a wood-working 
at San Augustine, Texas. 


factory 


The Monongahela Furnace Company will build 
two blast furnaces at McKeesport, Pa. 

Tomlin & Cowden will rebuild their saw and plan- 
ing mill, recently burned, at Piedmont, Ala. 

The Asheville Furniture and Lumber Manufactur- 
ing Co., Asheville, Tenn., has been organized. 

The Cumberland Fire Brick Co. has been organ- 
ized, and will establish works near Middlesborough, 
Ky. 

A stock company has been organized to build 
pumps at Dayton, Tenn. J. W. Williamson is presi- 


dent. 

The Martin Elevator Company, of Manitoba, will 
build nine elevators along the Northern Pacific 
Railroad. 


The Challenge Shingle Machine Co. is a new or- 
ganization at Anniston, Ala., for making shingle 
machinery. 


The American River, Land and Lumber Co. will 
build a saw mill and a sash and door factory at 
Folsom, Cal. 

A company, with which R. J. Sanderson is con- 
nected. has been organized, to build a woolen mill 
at Leeds, Kansas. 

A company has been formed at Batesville, Ark., 
to manufacture charcoal and wood alcohol. J.C. 
Yancy is president. 

The Richards Paper Company will build a pulp 
mill at South Gardiner, Maine. The building will 
cost about $150,000. 

The Coosa Sewer Pipe Manufacturing Co. has 
been organized, and will build works at Gadsden, 
Ala., to cost $40,000. 

It is said that three-fourths of the patent leather 
used in this country is made at Newark, N.J. There 
is talk of forming a trust. 

Nicholson & Waterman, Providence, R. I., have 
received an order from the Pennsylvania Railroad 
Co. for their broaching, facing and stay bolt thread- 
ing machinery. 

At New Berne, N. C., W. E. Snelling and William 
Lorch are organizing a co-operative stock eompany 
to build a cotton mill, and the capital stock is re- 
ported at $50,000. 

It is reported that the Burr Machinery Co., of 
Grand Rapids, Mich., will build branch works at 
Chattanooga, Tenn. They manufacture wood- 
working machinery. 

It is announced that the death of Mr. Lucius W. 
Pond will not interrupt the continuance of the busi- 
ness of which he was the head. The company will 
continue the business as before. 

The Overman Wheel Company, Chicopee Falls, 
Mass., is putting up a new building, 35x180 feet, four 
stories high. The company is introducing oil fuel, 
and the Aerated Fuel Company’s system of burning 
it. 


The Virginia & Erie Railroad Company has been 


organized with Mr. John King, President of the 
Erie, as its president. It will be eight miles long, 


and will run from Niagara Falls to 
N. Y. 

The citizens of Havre de Grace, Harford county, 
Md., are considering the question of issuing $30,000 


in bonds to aid in the proposed transfer of the shoe 


Tonawanda, 


factory of Faust & Son from Baltimore to that 
place. 
The Marietta (Ohio) Foundry, at Marietta, has 


been succeeded by the Marietta Casting Company. 
recently chartered. Additional buildings are 
erected and equipped for the manufacture of hol 
low ware. 


being 


A narrow gauge railroad is to be built to run 
from Aspen, Colorado, to Ashcroft, a distance of 
twenty miles. It will be called the Aspen Moun- 
tain Railway, and it is expected that work will be- 
gin some time this month. 

The National Machinery Co., Tiffin, Ohio, have 
received an order from the Pennsylvania Railroad 
Company for bolt cutters for the Altoona shops. 
This is considered by the National Co. as an excel- 
lent endorsement of their machinery. 

The Oakdale Manufacturing Co., of Jamestown, 
N. C., is erecting a new building for its cotton mill, 
and proposes adding new machinery to increase ca- 
pacity about one-third, the present capacity being 
4,000 spindles, Electric lights will be put in, 















The McKeesport (Pa.) and Duquesne Bridge Com 
pany, which will build a bridge across the Monon 
gahela river, at McKeesport, that will cost $200,0C0, 
has increased its capital stock to $300,000, 

E. & B. Holmes, Buffalo, N. Y., manufacturers of 
wood-working machinery, have issued a very com 
plete catalogue of their productions, in the form of 
a large illustrated catalogue. The 
descriptive matter in the 
plete. 

The Carson City mint, which has been idle since 
1885, is about to resume active operations in ac- 
cordance with a recent 
Department. It is expected to begin active opera 
tions about July 1, with a capacity of $200,000 per 
month. 


engravings and 
catalogue are very com 


decision of the Treasury 


Huston & Sons, of Coatesville, Pa., will build a 
new mill entirely of iron, and fitted up with the 
most improved modern machinery. Several sets of 
rolls, 10 feet long, 36 inches diameter, and a large 
steam crane for conveying iron piles to and from 
the furnaces will be put in. 

Abrams & Kelly, of Monongahela City, Pa., are 
building a foundry and machine shop. They will do 
general jobbing work, and manufacture the patent 
“Kelly Pit Car Wheel.” Mr. Jas. R. Robinson, re- 
cently a student of Cornell University, will have 
charge of the machine department. 

The Betts Machine Co., Wilmington, Del., have 
received a large order from the Pennsylvania Rail- 
road Co, for machinery for the new locomotive 
works at Altoona. It comprises lathes, planers, 
boring mills, and horizontal and radial drills; they 
will be completed some time during the fall. 

The World Lubricating Company has filed articles 
of incorporation at Albany, N.Y. The object of 
the company is the manufacture and sale of lubri- 
cants. The capital stock is $50,000, and the incor- 
porators are Franklin E. Howard, of Buffalo; 
Charles H. Phillips, of Cassadaga, and Charles Clute, 
of Dunkirk. 

L. P. Valiquet and F. G. Spencer have associated 
themselves together under the name of the Man- 
hattan Tool Co... their place of business being at 
142 Fulton street, New York city. They build fine 
tools and intricate machinery for watchmakers, 
opticians, and machinists, and do model and ex- 
perimental work. 

The New York Central Iron Works, Geneva, N. 

, have issued a new circular, illustrating and de 
scribing boilers and engines made at their shops. 
They pay particular attention to steam heating, 
using Dunning’s self-feeding mag boilers for 
generating steam. The catalogue contains many 
letters commending this boiler. 

City, Texas, is to have a new cotton mill 
that will be one of the largest in the South. It will 
be Known as the * Galveston Cotton and Woolen 
Mills. and the company operating it has a capital 
stock of $500,000, four-fifths of 
been subscribed. 
the first mill of 


once, 


azine 


Island 


which has already 
Land has been purchased, and 
30,000 spindles will be erected at 


The Otis Steel Company, of Cleveland, Ohio. has 
been formed into an English company with a capi- 
tal of £900,000. The new company has issued shares, 
which have been offered to the public through the 
Trustees, Executors and Securities Insurance Cor- 
poration. The issue is divided into £300,000 first 


mortgage debentures, £300,000 8 per cents, and 
£300,000 ordinary. 
Gordon, Strobel & Laureau, engineers, Phila- 


delphia, Pa., have issued a catalogue of automatic 
and variable cut-off blowing engines for blast fur 
naces, Bessemer works, air compressors, etc. The 
catalogue is illustrated quite completely, and infor- 
mation of value is given. Thisecompany also manu- 
facture feed-water heaters, which are fully illus- 
trated and described. 


The plans for the new cotton mill at Adams, 
Mass., which is to stand on the site of the old 
Plunkett mill, are completed, and it is expected 


that work will begin the first of August. It will be 
a four-story brick building, 100x300 feet, exclusive 
of the wings, and will contain as much, if not more 
floor space than any other mill in the country. It 
will cost about $500,000, and furnish employment to 
about 500 hands. 


The Winnipesaukee Lake Cotton 
Manufacturing Co.’s property, at 


and Woolen 
Laconia, N. H., 
has been sold to a syndicate of New Hampshire 
men for about $90,000 
of John 8S 
Co., of Laconia; 

. Cheney 


The syndicate is composed 
. Crane, of Lake Village; J. W. Busiel & 
Warren F. Daniels, of Franklin; P. 
and Joseph C. Moore, of Manchester; the 
onia Car Company, and the Cole Manufacturing 
Co, and some others. 


The Tradesman says: ‘The Roebling Works, of 
Trenton, recently shipped a wire cable for the Den- 
ver City Cable Railway Co. The weight of the 
cable is 100,970 pounds; it is a trifle over seven miles 
in length, and to be the largest single wire 
cable ever shipped by the Roebling Works. The 
ear on which the cable was shipped is constructed 
of steel, with 16 wheels, and weighs 54,400 pounds, 
the total weight of the car and its load belng 155- 
370 pounds,” 


is said 


The foundation for the new and extensive addi- 
tion to the St. Louis Iron and Machine Works has 
been laid; the floor is being filled in with moulding 
sand, and the brick and iron work are about to be 
started. The entire structure will be covered with 
an iron roof, and travelers will be used through the 
full length of the buildings, instead of cranes. 
The blowers, fans and all other parts of the equip 
ment will be of the latest and most 
pattern.— Age of Steel. 


improved 
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Machinists’ Supplies and Iron. 
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New York, July 27th, 1889. 

Iron—American Pig.- The general condition of 
the market has somewhat improved since our last 
report, the lower grades having moved upward in 
price in accordance with the recent advance in 
foundry grades. We quote, Standard Northern 
brands, No. 1 X Foundry, $17 to $18; No. 2, $16 to 
$16.50. Southern brands, No. 1, $16.50 to $17; No. 2, 
$15.50 to $16; Grey Forge, Northern, $15.25; South- 


> 


ern, $15. 


+*WANTED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
he ensuing week's issue. 











A young mech. draftsman is now open for en- 
gagement. Address Box 4, AMERICAN MACHINIST. 

A foreman of agricultural foundry desires a 
change; reference from firm Iam now with. Ad 
dress Box 7, AMERICAN MACHINIST. 

Wanted—A first-class sheet-brass worker; one ac- 
customed to stamping and spinning lamp work: 
good pay to right man. Metal Worker, Am. Macu. 

Norwegian mech. eng’r and shipbuilder, graduate 
from inst. of technology; 13 years’ exp., desires posi- 
tion as draftsman or foreman,  F., Am. MACHINIST. 

Situation wanted by a sober, reliable man, capable 
of running eng., doing blacksmithing, keeping tools 
in repair and mach. work. Box 6, AM. MACHINIST. 

Wanted—Two good tool makers on serew ma 
chinery. Address, with references, Demorest 
Fashion and Sewing Machine Co.,, Williamsport, Pa. 

Wanted—Competent draftsman; one acquainted 
with special machinery and machine tools pre 
ferred. Address E. W. B., AMERICAN MACHINIST. 


Wanted—A mec hanic al foreman and tool maker, 
to equip and take charge of a machine shop; must 
be a good general mechanic of ability. Address 
Taylor & Taube, 90 Wall street, New York city. 

Wanted—A competent machine shop foreman, 
who can build engines and other machinery eco 
nomically by improved methods; state expe rience. 
Address ** Minnesota,’ care AMERICAN MACHINIST. 

Wanted—Position as foreman by a first-class 
moulder; 27 years’ experience in loam, dry and 
green sand; marine work a specialty; been foreman 
6 years; best references. W. R., AM. MACHINIST. 

Draftsman—Position wanted by a first-class me- 
chanical draftsman who is a practical mechanic, 
well up in modern practice, and has had charge of 
ashop. Box 8, AMERICAN MACHINIST. 

Mechanical Engineer and draftsman wants situa 
tion; 2 years’ engineering college; 9 years’ prac. exp. 
marine, hydraulic and gen’l engineering work; 
good references. A. N. B., AMERICAN MACHINIST. 


Mechanical engineer—Situation wanted as assist 
ant to above, or would take charge of power plant 
and buildings of a manufacturing establishment; 
familiar with construction of buildings, electric 
lighting, steam heating, ete. ‘‘ Ampere,’? Am. Macu 

Wanted, Draftsman—Young man, willing to ad 
vance, and who has had experience in a machine 
shop doing a general line of business; state age, 
wages expected, with full particulars. Address W. 
T. S., care Letter Carrier No. 7, Louisville, Ky. 

Wanted—A first-class mechanical draftsman, who 
has experience in designing steam engines and gene- 
ral work; salary will be paid to measure with abili 
ty; permanent and immediate employment given. 
Address Edgar Penney, Box 133, Waynesboro, Pa, 
giving references, expe rienc e, and salary expected, 








} MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
35 cents per line, ¢ each insertion, 


Cheap 2d h’d Lathe s& Drills. Ss. M. York, CO le v. 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Light and fine machinery to order; Foot Lathe. 

Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

For Sale—A small machine shop; excellent open 
ing. Asbury, Grieder & Co., Roanoke, V 

Send for catalogue of Model Engines, Castings, 
Electric Bells, ete., Lowell Model Co., 170 Merrimack 
t., Lowell, Mass. 

Wanted—A planing machine, 48’’x10 ft.; must be 
in good order and a bargain. Address Box 114, 
AMERICAN MACHINIST. 

Designs and working drawings for special ma 
chinery, tools, ete. attended to by experienced 
draftsman, ** Draftsman,’’ Box 107, Am. MACHINIST 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book,Hints and Suggestions for 
Steam Users.” Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To lease or purchase, a factory building 
with or without power; in New Jersey preferred. 
Address Box 5, AMERICAN MACHINIST. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

For Sale—A well-equipped shop and foundry in 
Ohio, doing a good business; satisfactory reasons for 
Selling; price, $25,000; terms easy. Address High 
Speed Engine, care AMERICAN MACHINIST. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa 





_For Sale—One (1) Buckeye automatic cut-off en- 
gine,10x16 inches; now running at the Baldwin Loco- 
motive Works. Address M. R. Muckle, Jr. & Co., 
608 Chestnut st., Philadelphia, Pa. 

Worcester (Mass.) Polytechnic Institute, trains 
Mechanical, Civil and Electrical Engineers, Chem- 
ists, Draftsmen. New and finely equipped laborato- 
ries and shops. H.T. Fuller, Ph. D., Pres. of Faculty. 

Wanted — Party with capital or established shop. 
to join advertiser in the manufacture of milling ma 
chines for the market. Secretary, P. O. Box 83, 
Hartford, Conn. 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. MACHINIST, 
Sept. 22d, °88. This is a thoroughly practical tool, 
and in demand, and well worth investigation. Ad 
dress Chuck, care AMERICAN MACHINIST. 

For Sale—A machine shop. with capacity of 30 
men, situated on a never-failing water-power in a 
large manufacturing center, with good jobbing 
trade and line of specialties, with first class patterns; 
is now doing a good business, and will give sat 
isfactory reasons for selling ; will sell entire plant 
or sell machinery and toolsand lease the building 
and power. Box 1, AMERICAN MACHINIST. 
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TO BUYERS AND USERS OF MACHINERY. 
You willsave money and get what you pay for 

by having us examine machinery and re port on the 

same before buying. Try us pe! | be convinced. 

We also make drawings and blue prints, and give 
oPECIAL ATTENTION TO THE DESIGNING OF MA- 
CHINERY FOR ALL PURPOSES. Send for Blue Book 
giving more information. 

JONES & MACK, 
MECHANICAL ENG'R’S., 
5 W. 4th Street, Cincinnati, O. 


FLEXIBLE METALLIC FILLET 


” 
3% For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 21 Main Street, 
FITCHBURG, 

. MASS. 

SEND FOR CATALOGUFE (E.,) 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 62 W. 19th St., N. Y. 


REPRESENTING 
C. F, 


BURGOS & CO., 


Importers of all classes of Machinery. 
BUENOS AIRES. ARGENTINE REPUBLIC. 

















VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 

ED: Machinery to build. Specialties in 

e CAST IRON to manufacture. Fine, 

solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c, 
MANUFACTURER, P. 0. Box 886, New Haven, Conn. 















95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


GEO. F. BLAKE MANF’G CO. 


Beer E VERY VARIETY 
OF OF 










reeuraun #2 wonton 





BOSTON. 














THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





STEEL 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 


buying foreign products at any price. 


MILLER, METCALF & PARKIN, 


136 FIRST AVENUE, 
PITTSBURGH, PA. 


64 and 66 SO. 
CHICAGO, ILLS. 


CLINTON ST., 480 PEARL STREET, 


NEW YORK. 





Saws. Machinists’ 





Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 


on trial. Catalogue mailed on application. 
167 West Second Street, 





Tools and Supplies. Lathes 


CINCINNATI, O. 


OUR SPECIALTIES, 8, (2, 14 and 18 inch Lathes. 





TOBIN 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
AN BE FORCED HOT. 


car and engine bearings. Spring wire. 


c 
B RO N Z E Rods for pumps and bolts. Yacht shafting. Rolled sheets and sommes 
for pump linings and condenser tube sheets, &c. Ingot metal 
ANSONIA BRASS & COPPER CO., 


Send nue Circular. 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 





A. 





184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 
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UNION STONE COMPANY, 


38 & 40 HAWLEY ST,, 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 





No ©O.—Bench Grinder, 34 in. Arbor. 
Takes wheels to 12 in, diameter. 

Adapted to light grinding, such as tools 
for wood working purposes, moulding Cut- 
ters, Bits, Saws, &c., &e. 








and and Lathe Diamond Tools for dress- 
ng and shaping the faces of Emery or 
Corundum Wheels 





HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


(Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 , 8vo,, and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 












Catalogue 
Free 





vf all our 
Mortisers. Machinery 


Tt. 687 Water St., Seneca Falls, N. Y. 








Seneca Falls Mfg. 





STEAM ENGINE DESIGN. 


For the use of Mechanical Engineers, Stu- 
dents and Draftsmen. By Prof. Jay M. 
Wetham, M. E. Numerousillustrations, full 
page and folding plates, 8vo., cloth - $6.00. 


John Wiley & Sons, Astor Place, N. Y. 
mo Ren FOR CIRCULAR. 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


ywrEeceo., TWIST DRILL GAUGE. 


Fine Machinists’ Tools -—E. Boston, Mass.—Send for Circular. 


THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York. 


In Writ- 















ing Men- 
tion this 


Paper. 





BETTS MACHINE CoO., 


WILMINGTON, DEL. 





—_ = — 





MACHINE TOOL BUILDERS. 

















































































Avavust 1, 1889] 


AMEBHRICAN 


MACHINIST 











NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


EXTRA FINE. 


MARK. 


FOR FINE TOOL MAKERS, JEWELERS, SILVERSMITHS, WATCHMARERS, ETC 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 





E 






= 
a 





£ GLE OR DOUBLE CONNECTION. 

. PRICE LIST. 

E: We es 3 

‘ Price......... $10.00 | $12.00 $15 00 
Capacity ....' + pt. tp. | i pt. 


"NATHAN MANUFACTURING CO.., 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS, 











Send for Catalogue. 
ESTABLISHED i859. 
Formerly HUSSEY, HOWE & CO., Limited. 


HOWE, BROWN & CO, Limited, r=ss,rsse owe en, 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, 17! La Salle St 


ss 





LECOUNT’S N 


Amateur’s Size. 





Taking anything from 6 eee ee 
8 to 1 inch inclusive, 
PHOG; 7 ccysaesewe as oeOlee 


Patented Dec. 25, 1877. 
IF YOU WILL TRY THIS TOOL YOU 


Ew EXPANDING 
ac ) 


Machinist’s Size, 
B 7. Ht No. PRICE, 
— Mi creescdeeens cece tol in, $10 
_ ERE e 1 “1% 14 
3.. 1% 2 ° 18 
4(with screws)2 “3 82 


m4 ‘ 3 “4 


5 : 44 
WILL NOT REGRET THE EXPENSE, 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 





HALL DUPL 


X 





Boiler and 
Pump Combined 


91 Liberty St., 


Send for New Catalogue. 


HALL STEAM PUMP CO., 





STEAM PUMPS. 
+ 






New York. 


Fire Pump. 





—r— THE 
BUFFALO STEAM PUMP Co 
Ba ee 


->Sm.' BU FFALO,NY. 2 & Ashworth, Pittsburgh 


Liddell & Co., Montgome 


timore, Md.; Bailey and 











J ville, Tenn. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
pm Davinson STEAM Pune Company. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 













me WARRANTED MADE FOR ALL. 
ae THE BES “ PUMP SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS. 





Te ; 
a a j 4 
Se oe eS) 


wees Oe 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR 0 


E UR 
REG TRADE MARKS. 


PHOSPHOR-BRONZE 

INGOTS, CASTINGS & MANUFACTURES. 

THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 


P.H.&F.M.ROOTS, Almond Drill Chuck, 


Connersville, Indiana, 













* MANUFACTURERS OF . —o pS aw 
PORTABLE FORGES, TUYERE IRONS, ETC. » =T.R. ALMOND, 


83 & 86 Washington St. 
Broogtyy, N. Y. 


Bridgenort Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





CONN. 





Durable, 


Slow-speeded, Force-blast. 
Compact and Cheap. 
Roots’ Foundry Blowers, Gas Exhausters, etc. 
S$. S, TOWNSEND, Gen. ast} 22 CORTLANDT ST., 
COOKE & 00., Selling Agts., NEW YORK. 


In Writing, Please Mention This Paper. 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 
BEAUDRY & C0. 
(Formerly of 
Beaudry’s ‘Up- 
right Power 
Hammer.) 
Sole Manufacturers. 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges. 

Room 4, Mason B'dg, | © 
pis, 70 Kilby St., | <= 
=|) Boston, 3 
ae) | Mass, 


















7 & 51 INCH BORING 


& TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





troit, Mich.: Wickes Bros., E. 1 q | 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Ohio ; Flynn & Emrich, Bal- 


Shellborn & Rich, Cheboygan, Mich ; 


FOR SALE AT FACTORY PRICES BY 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Canal 
Street, Chicago, Hl. A. i i ; 
Shaw. Kendali & Co., Toledo, Ohio ; Kennedy & Pierce, Denver, Col; Sherriff 
. Pa.: Columbus Supply Co., Columbus, Ohio ; Forbes 
ry, Ala.; J. Baur, Manistee, Mich.; W. A. Wain, De- 


Aller. New York; H. I. Snell, Philadelphia, Pa.; 


Saginaw, Mich.; A. Leitelt, Grand Rapids, 


Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 


Va.; Walworth Supply Co., Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; 
Wm. Gardner & Co., Portland, Ore.; S. C \ 
Howden, Muskegon, Mich.; John Hutchinson Mfg, Co., Jackson, Mich.; Port 
Huron Steam Fitting Co , Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 


Dugan Bros., Salem, Ore.; 
Brooks, Eau Claire, Wis.; J. J. 


Tennessee Range & Mfg. Co., Nash 





WHY THIS IS 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 






Pyices, and hundreds of A-1 Testimonials. 


PULSOMETER STEAM 


NEW PULSOMETER, 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Mailed Free. 


PUT HERE! 


~ 


PUMP CO., 120 LIBERTY ST., N. Y. 





FINE TAPS, 


DIES, 


REAMERS, E’rcC. 





LICHTNING AND CREEN 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 


WILEY & RUSSELL MFG. 





RIVER SCREW PLATES. 


co., GREENFIELD, MASS. 


















THE OPEN SIDE TRON PLANERS, 


Their value and efficiency are uni- 


versally acknowledged and endorsed. 


DETRICK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 








A NEW COMBINATION SQUARE 
FOR MECHANICS. 
Price Complete $3. 


R. G. G. MOLDENKE, 
“'T FINE TOOLS, 


Batra 1368 Broadway, New York. 


NEW 
And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., X92 Detroit, Mich, 


PATTERNS called for and CASTINGS delivered 
anywhere in 4 N. Y. City. 








re 


=> 
— 


[ron Foundry of T. Shriver & Co., 


333 E. 56th St,N. Y. City, 





CASTINGS IN QUANTITY AT FAVORABLE PRICES, 


The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & C@O., 
| 105 FULTON ST., NEW YORK. 












CINCINNATI, 
= OBI0, U.S.A. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc, 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
an of the highest standard of excel- 
ence, 


== W H. DOANK, Pres, D. L. LYON, Seo'y. 


PATENT BUREAU 
J. B. SABINE, 
Attorney-al-Law, 


.N. Y. 





L. A. McCARTHY, 


Manager. 
Room 47, 81 BROADWAY 











ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 










BOSTON 
ST LOUIS 






Illustrated Catalogue, 
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Facts 1880 marks the 30th YEAR of the life of WESTCOTT rary i,m ls San a Fogo Foi Cs, ONDA, I t 


THE HARRISON SAFETY BOILER. 1 kinds of 
The results obtained by many of the largest steam users of the country, who have used thousands of L. aA TL 701 Eoanp A “i > TED ‘R I LL L, 


horse-power of them during that length of time, will warrant your investigatin 
” ving . ¥ ‘ 4 gis . . Under Westcott’s Patent, 

























































their merits when in need of power. 
HARRISON SAFETY BOILER WORKS, at 9 mer | Sella 3 Drills. 
Germantown Junction, Philadelphia, Pa. 4 neh. tnd ae | 
| oe re) | 
— This 7 of Feed Water Heater is the Best 2 E: “ bette ime | 
AND THE Send for as 8. | Oto de inch. 
L0 Wty RYDROSTATIC MACHINERY, 
is the simplest PRESSES, 
HEATER PUMPS, 
earl on the System. PUNCHES, 
KANSAS CITY, MO- OmAna, HER eee , 
eee for eapansion, and will ACCU! U M U LATO RS, 
ia THOS. H.DALLETT &C0. HEATAND PURIFY JACKS, 
a 1305 Buttonwood Street, THE WATER VALVES 
PHILADELPHIA, PA. EQUAL TO ANY ; 
Withsame Feet of Heat- FITTIN ’ 
Peril Dis Wear te Longest a ANE. 
. Hand Drills, 8end for description cae VAULT ELEVATORS, Gc, de, i | 
Boiler Shell Drills, Histories Of cents, °4 | WATSON & STILLMAN, 204-210 East 43d St., N. Y. ul 
Light Drill Presses, BridgeportBoiler Works IMPROVED INDEPENDENT CHUCK. 














: M Made by THE E. HORT “age “ag lang 
Special Machinery. |, < Bridgeport, Conn. Windsor Locks, Conn., U.S.A 
ss lil _., |POND ENCINEERING CO., ACENTS, | SEND FOR ILLUSTRATED CATALOGUE. 
rp 208 Ue ee™ ST, LOUIS, CHICAGO, KANSAS CITY, OMAHA. i> tor ee 


NEW CATALOGUE OF 


THE STERLING WATER TUBE BOILERS | .4¢ jatsoy o'$erfaiaco°crCUSHMAN CHUCKS 


Have be ot ed large steam and water spaces and well-defined circulation. The fire-brick furnace 











and almost vertical water tubes give re pm economy of fuel with rapid and stead Est. . . 
steaming. Dry steam at any pressure. Large mud-drum. First cost modetebe. , — te Mie te Ba a 
Freedom from leakage and repairs. No cast metal. No hand-holes. Containing new designs. Sizes and prices sent free 
Three man-holes give quick access to every part of the boiler. PEQUOT DRILL CHUCK on application to the 
THE INTERNATIONAL BOILER CoO., Ltd., 


74 CORTLANDT STREET, NEW YORK. A new Drill Chuck having » more powerful rip} GUSHMAN CHUCK CO., 
than any chuck ever offered. This seems a broad 


HARTFORD, CONN. 
THE DUNNING, PATENT WROUGHTARON BOILER ssso".2' 0 i'n 
WITH SELF-FEEDING COAL MAGAZINE particulars. EMERY AND CORUNDUM WHEELS. 


——{5 THE BEST FOR" 
THE D.E.WHITON MACHINE CO.)) , SS 


Low Pressure Steam or Hot Water Heating 
NEW LONDON, CONN. 


es And insures a warm house night and day. Over 
14,000 in use. Keeps steam up constantly. Also Steam 

98 Lake St., 

C. B. JAMES, aiakcs: 

FINE 1LOOLE. 


# Engines and Boilers of all kinds and Machinery gener- 
UNIVERSAL RADIAL 


THeROPDES Live-Steam Peed-Water Puriden, | Reta OG TUT RL 























Write for Circular. 


New York Central Iron Works, 81 Exchange St., Geneva, N.Y. 
Send for Illustrated Catalogue with full description 
and price-list. Agents wanted. N. B.—Correspondence 
solicited from Architects and persons building. 
NEW YORK OFFICE, 36 PARK PLACE. 















































All goods manufactured by us are guaranteed to give 
entietection. Give them a trial on their merits, 
Guaranteed to Prevent Scale in Boilers. i] _z™MBODY ALL PAPA aay || Springtield Glue and Emery Wheel C0., springfield, Mass. 
Using any kind of water. Hard Sheet Steel Troughs, Easily “a SAE TANERSA 00 & ALO ; 
Cleaned. UNIVERSAL RADIAL ‘ILL 0 ERNEST W. NAYLOR, 
HOPPES MANUFACTURING CO., —— Consulting, Contracting and Mechanical Engineer, 
P - Send for Catalogue D. SPRINGFIELD. OHIO. W. C. TOUNO & c Worcester, Mass se Beeee wes, He ¥. 
"? mfactarers of HYDRAULIC CRANES AND MACHINERY A SPECIALTY. 
. WM. BERKEF ELD’S FOSSIL MEAL COMPOSITION. Engine Lathes, Hand gee 
The, best | non-conducting material known FOOT POWER LATHES. SLIDE RESTS, ETC. - 
car aanavell and repe sat- “{rade-many 9 pe = © | om 
edly reapplied. : ro D oc: o 
ITS PLASTIC NATURE INSURES AN AB- 2\> => 15 
SOLUTELY TIGHT JOINT. = NEW ae 
Requires less thickness than any other THE as bp STANDARD a — é to 
covering. | PU N ¥ H E S a @ 
py *) ’ _—_ 
. ~ 


ARE THE BEST. 


pan 33 had Ma nk 
| T H Oo U Ss A N D g Ss Oo L D 
s 
L. S. STARRETT, Write for Illustrated Price Lists to 


FINE TOOLS, TRUMP BROS. MACH. CO. 


ATHOL, MASS. Manufacturers. ZA sa a 





KEUFFEL & ESSER C0,, 127 FuLtON sr., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING ee &c. 

















= = | =o = 























‘SUPERIOR SWISS” DRAW ING INSTRUMENTS. fr FI i b SENY 
‘BEST GERMAN” DRAWING INSTRUMENTS, = 4 » etcher 
PARAGON, DUPLEX, UNIVERSAL, ANVIL SEND Stamp For Futy List. WILMINCTON, DEL., U.S.A. == NAT. 








Drawing, HELLOS, Blue Process Papers, Scales, Trian- 
gles, T’-squares, Drawing Boards, &c. ag 
, J J y Kin futfutstatsataafitaatibt Luh ANNAN il mn ilu slusluhulint mi huhnthibubul mi 


FULL CATALOGUE ON APPLICATION, 
Quick-AcTION VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


SIMPSON’S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
and grease from the ex. 
haust of a steam engine 
without back pressure, pre- Gend for Circular 


venting them from spraying CRANSTON & 00., 67 PARE STREET, N. Y, 


st"anie:| «> Cosprove’s Patent Universal Vise Chuck. 


of buildings ; it protects the 

latter from injury, and pass- 

ers by from annoyance 

and damage. Send for cir- For Milling Machines, Planers, Shapers, Drill Presses, Etc. 
Complete in every particular. Trunnion and base graduated, 
admitting of great range of positions and for registering same. 
Steel Jaws 8 in. x 2 in. Will stand hard usage. Circulars on 


cular to 
“ppmeno™" PEDRICK & AYER, PHILADELPHIA, PA. 














PATENT OILERS, ErLIMBE sion i 


. Government Regulation 
iIPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


Y’ J. E. LONERGAN & 6O., S"***-nasitzas® “*> 


211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


A new PATENT ADJUSTABLE REAMER, 


thoroughly tested 

and practical. A set 

of;five will ream any 

— size, from 
8-16 to 44 inch. 




















DRILL PRESSES. 
BICYCLES. 











TAP DRILL GAUGES. 
CUTTING-OFF MACHINES. 








TRACTION 
BELT GREASE 


AND 


LEATHER PRESERVATIVE. 


Joseph Dixon Crucible Co., 
| Manufacturers Pencils and Graphite Specialties, 


JERSEY CITY, N. J. 
































KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N. Y. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, macs. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









clipped pipe, in close coils and corners that cannot be reached with other wrenches. 


drop forged steel. Manufactured by 


CAMPBELL PRINTING 
160 WILLIAM ST., NEW YORK. 


Six sizes. 


BOYNTON’S ADJUSTABLE 
oe WRENCH. 


Quick and 
handy in ad- 
justme nt. 

Invaluable 
for work on 
Made entirely of 


PRESS AND MFc. CO. 
325 DEARBORN ST., CHICAGO. 





CURTIS & CURTIS, 
Successors to FORBES & CURTIS,® 
66 JOHN ST., Bridgeport, Ct., U.S.A. 
MANUFACTURERS oF. 

The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe o- —. Yatra 


ac 
A portable cutting rie thread- 
ing machine with which one man 





SEND FOR ILLUSTRATED CATALOGUE, 


A CHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or en, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 














Ss 
Esra i é Lathes, Hand Lathes, Foot Latees, U 
MOORES achines. Agents, MAN 


ht Drills, 
ERTY STREET, NEW MANNIN a 





HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maher of all kinds of 


Ss MACHINERY. 


Poectal facilities for Accurate 
ork, 









Bevel Gears cut theoret- 
ically Correct. 








H. B "BROWN & C0. 


EAST HAMPTON, CT. 





NEW MACHINE TOOLS. 


FOR IMMEDIATE DELIVERY. 


= Lathe 2, sw ‘ing, ‘ * bed. 


i Prentice Lathe 197° swing. 5 ft. bed. 
1 Lathe & Morse Lathe 13” swing, 6 ft. bed. 
8 Blaisdell Lathes 14’ swing, 6 ft. bed. 
1 Lathe & Morse Lathe 15’’ swing, 6 ft. bed. 
7 Blaisdell Lathes 16” swing, : ~ be d. 

16’’ 


3 
2 Dexter Lathes 


CU” 8 ft sie 

16” “ 8 rt. i) 
1 Flather Lathe 16” *“* oft. °° 
1 18’ “ 8 4 a “ 
1 Blaisdell ~~ Sit. “* 
1 cs 18’’ 10 ft. 
1 “ Lay 22" ‘ 11 ft. ae 
1 Fifield Ag a U!!h 60K. 


1 Lathe & Morse Lathe 27” swing, 16 ft. bed. 
1 Fifield Lathe 30’’ swing, rd ft. be d. 
1 Blaisdell ‘“ 30” 7 ft. 
1 Whitcomb Planer, planes 1?’ ’x17’'x4 ft. 
1 Lathe & Morse * se O0'x90" x4 ft. 
ae 22/’x22’’x5 ft. 
1 Pease Planer, planes 24’’x24’’x6 ft. 
1 26/’x26’’x6 ft. 
1 Walcott Shaper 32” stroke. Very heavy. 
3 Pre ntice Bros. U pright Drills 18” Swing. 


8 

mee a + se 95// “ 
“é “ee ee “ 30” 

1 Blaisdell “ “OR 


2 No. 1 Square Arbor Brass L athe s 15’’x5 ft. 

2 No. 2 Cabinet Turret “ 18’’x6 ft. 

Hurlbut Cuting-off Machines 2, 3 and 4 inch. 

Brainard Milling Machine No. 3, Second Hi and. 
Large Index Machine 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


NEW HAVEN MANUF’G 60., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 


WILLIAM BARKER & C0., 


Manufacturers of 


Tron and Brass Working 


MACHINERY 


140 & 142 E. SIXTH ST,, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 














FOR HAND AND POWER. 
6’, 8’’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


7 SHAPING MACHINES 








(Hear This Swice! Now Maain! 


Engineers, Machinists, Steam Fitters, Boiler Makers, 
or for that matter any Intelligent Man, located in, or 
visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opportunity to make 
money by introducing a small article for which a demand 
exists on every Steam Boiler, large or small. Sample 


can be carried in the pocket. Address, enclosing 4 cents 
in Stamps for full particulars, and mention where you 
saw this. Postal Cards not noticed. P.O. Box 906, 
Philadelphia, Pa. Splendid field in this city. 

‘NVFW AZVT ¥ 40f ,,824) 42 Turyjou,, $1 asays 








“2 AN AVHALUIARCHUCS CARY & MOEN C0¢ 





T 0 
EEL. WIRE Of RY PES cpa e” 





SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
t= The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil. 
er at 210° Fahrenheit. 


£100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 











THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 









D, SAUNDERS’ OMS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use, 


TAPPING MACHINES, 


For Steam Fitting, also 


a. Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





SEND FOR CIRCULAR. 








Send $1.00 for 


EAGLE 
— i Catalogue D. 


ANVIL 
“88 WORKS, 
Trenton, N. J. 


SSs0 


No charge when $10 
worth of goods are or- 
dered. 








Over 550 pages, fully 
illustrated. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 











than any other Vise. Always 
parallel and cannot be broken. *7 
Send for Circulars, 92 PARK ROW, N. Y. 
The Eagle 





Anvil.—Best 
Cast Steel 
Face & Steel 


LACKAWANNA 





Horn. Better t 

nome. Detter GREASE CUP 
lish anvil. Will Save its Costin Oil 
Fully war- alone Several Times 
rante and per Annum. 

lower price. SAVES ALSO. In LABOR, AND 





COST OF COTT ASTE. PRE 
it a DRIPPING “AND SPATTER- 


Joormran oun 2 SvEAey Se, BAY S 


Be er en 
MACHINIST’S SCALES, — 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 


A POSITIVE FORCE nee with the 
aoe PERFECT REGULATION and 
ATEST CONVENIE xe E in opera 

} ig ‘ye t attained in any device for the 
lubrication of machine ry. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Scranton, Pa. 











N. Y. 








y BLOWERS EXHAUSTERS, = 
HEATING FURNACES. .. “44 
ju BLOWERS, BLACKSMITH DRILLS. 








ae AND WELDING BY PETROLEUM AIR a FIRES. 


THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 








REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus, 0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, Kansas City,Mo. & 
WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago, IlI.,and faamm 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo. Gi 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. - 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 






Sept. 29, 1885, 
July 5, 1887. 
Feb. 5, 1889. 
Feb. nY 1889. 


PHOSPHOR BRONZE J 
L 4 & ¢O% & 7s 
: ; ° = A Jy & A ~ehts BRB "7iMe. 
“es BABBITT METALS 


Manufacturers of Set, Cap & PAUL S.REEVES avi ha 
Machine Screws, Studs, etc. 760 S. BROAD ST. 









ce SEND FOR CATALOQUE. 


GEST ER MACHINE SCREW CO. 


AAAAAAAAAA AA AAAAA 























“COMPLETE STEAM PUMP) | ' 
ONLY SEVEN DOLLARS = 

DEMAND 
OF 
DEA 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


THIS 
YOUR 
LER 


PUMP 
OR WRITE 
TO US FOR PRICES.: 


Van DUZEN’'S 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


PATENT 


VaNDUZEN & TIFT. 





Send for Catalogue just published. 


L.W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron bias b Machinery. 


Improved Tron P laners eepecialiy. p> ag\ fox 
Feed, patented Feb. R86 Belt ii 
Shifter patented Nov. 


140 Union St., 
Worcester, 
Mass. 
Lodge, Davis & Co. 
Lake & Canal Sts., 


CHICAGO, 
Western Agents. 


ADAMS AUTOMATIC 


= BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


| CAPITOL MANUFACTURING CO. 
CHICAGO. 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 


SOLE MAKERS 
INCINNATI, 





‘eo — 









, 1886. 


rP, BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG ALLSTATTER GO.ta 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


—= | E Punches and Shears, ‘ wi he: 


OVER 300 SIZES. oy I 
joo mci 


Power Cushioned Hammer. ¢ 
Send for New Catalogue. © 


ACME MACHINERY CO. 


Manufacturers or ** ACME ”’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS and DIES. 


Send for Cat: moans s and Discounts. 



















DEC, 5, 1882, 
. DEC, A, 1883, 
- AUG, 25,1885, 





woOD- WORKING MACHINERY THE WATER Motone 


For Planing Mills, Furni- OF THE 


ure Chair and Cabinet | BINGHAMTON HYDRAULIC POWER CO. 
BINGHAMTON, N.Y 


and General Wood Work- 
ing. Send Stamp for illus 

THE most e fic ient and the 
most economical means of ob- 


trated Catalogue to 
taining small power. A Motor 








Rollstone Machine Co, 

45 WATER ST., which? d : : 
ita yhich does the greates 
Fitchburg, Mass. amount of work with 
' the use of the smallest 


stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Blevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mec shanism. 

Write for descriptive circu- 
Y lar ard prices. Mention this 


——=—— paper. 
oe 

















EXALSEY’s 


PORTABLE POWER DRILL, 


With Automatic Feed and Quick Return. 
LIGHT. COMPACT. HANDY. 

Specially adapt- 
ed to Locomo- 
tive Engine and 
Boiler Work, 
Also for drilling 
and reaming 
bridge work. 


Mamufactured 


by 
Ascgplied for Drilling 


J.J. McCabe, lied tor Deel 


12I LIBERTY SsT., N. WY. 


VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
\No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and E CONSEICAL. 


























$100 Reward. 


To stimulate the inventive genius of the 
Machinists of the United States, we propose 
to pay the above amount on Sept. Ist, 1889, 
to the machinist submitting to us the 
most original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 
patentee ; we merely reserving the first right io 
to purchase said improvement or operate Balt ani Nut Machinery 
same under a royalty, upon such terms as , 
may be agreed upon. oe 

The money has been deposited with the 
AMERICAN Macutnist, and will be remitted 
by them upon our order to the snecessful 
competitor decided upon by us, whore name 
will be published by us in this space Sept. 
Bth, 1889 issue. 

Drawings must be submitted to us on or 
before August 15th. 


Ivan Duzen Gas Engine co’ 
=e = BO E. 2nd St., CINCINNATI, O. 
The J. * “MACKINNON MACHINE 00., Agents, 22 Warren St, N.Y. 





12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 

14 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines, 

— 3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 


5 Sizes and Styles of Bulldozers. 
Also large variety of Tools in this line, making 
z iy complete outfits for Bolt shops. Catalogue sent on 


application. Apply to 
CINCINNATI, OHIO. 








THE NATIONAL MACHINERY 6O., 
a" See Advertisements, pages 15 and 16 


TIEFEIN, OFTTIO. 


SOUTHWARK FOUNDRY & MACHINE CO., 


_PHIL ADE LPHIA, PENNA. 


BOILERS. 
TANKS. 
STEAM 

HAMMERS. 
HEAVY oe . 
casTinas. |“ 














SAGs 
REVERSING 
ENGINES. 

CENTRIFUGAL 

Sica «=—Ssé=«é PUMPS. 

arr | STEAM PUMPS 








SOLE MAKERS OF 


PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. 


DURABILITY. 


CLOSE REGULATION. 





BEMENT, MILES & C0., 


eenin DEP otiA., PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 


BOILER SHOPS, BRIDGE 
WORKS, ETC, 










a 








The HILLES & JONES CO., 











WILMINCTON, 
DELAWARE, 
MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 








~ STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 










SHAFTING, HANGERS, 
) AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 








—_AUTOMATIC—— 


me STRAIGHTENER AND CUTTER, 






Manufactured by the 
Collins-Gibbons Mfg. Co., 
20 SOUTH 2nd ST., 


ST. LOUIS, MO, 








Wire straightened and cut to oider 








THE 
BROWNELL 
ANTI-FRICTION 


=3 Stepor Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 
Correspondence Solicited. 








UNIVERSAL#2PLAIN 


MILLING MACHINES 


EXCLUSIVE SPECIALTY | 


— ADDRESS 


@ THE CINCINNATI MILLING MAGH C2 
= >CINCINNATI. O< 


LAT H EF 


FOR 
TOOL MAKINC, 
MODEL MAKINC, 












Waltham, 


SCREW CUTTING, CRINDING AND EXTRA 
FINE WORK. 
SEND FOR BOOK OF DESCRIPTION. 


Mass. 











BALL AUTOMATIC 


ERIE, 


CUT-OFF ENGINES, 


PA. 





The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 


required, Economy of Fuel, 


R. VINCENT 


CHARLES 


NEW YORK SELLINC OFFICE, 


Perfection of Regulation. 


& CO., 


15 CORTLANDT STREET. 
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NEW ae BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In. Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Mac hines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


me mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, IL. 
SALES AGENTS: W. t “SIMPSON, 18 CORTLANDT STREET, N.Y. ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP C0.’S 


BUCKET AND GRAVITATING 


See ee eS 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 

We also manufacture Blessing’s 2 
Patent Renewable Seat Stop and Check ‘ 
Valves.—Send for Circular. 


~ Albany Steam Trap Co.,“.?"y" 




























Grav itating. 1 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & C0., 


; = 33d and Walnut Sts., Branch Office, 151 Monroe St., 
/ PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
Other Gas 


= a To consume 25 to 75 TV 
= =<—< —— 5 GUARANTEED Per Cent. Less Gas than AN) doing the same work. 


FRI CTIO N CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


WESTERN ELECTRIC CO.'S NEW BUILDING, NEW YORK. 
Used in prawT OF ARC-LIGHT.AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty, 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 


FRICTION CLUTCH PULLEYS AND 


CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
WESTON ENGINE Co. 
1 PAINTED POST, N. Y. 














North Adams, Mass. 





JXHAUST TUMBLING BARRELS. 





Se ARUTRON Henderson Bros. 
‘ j ENCINE. MANUFACTURERS, 
7 oe ; WATERBURY, CT. 
3 Werk menchip Send for Circular. 

5to 75 H. P. 





New York Selling aa i. 1. BARRON & 60., 


PECKS PAT DROP PRESS 


OF IRON 
OR STEEL 


40 Cortlandt St. 





BOSTON 
MACHINERY 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 








MACHINERY ON HAND. 


16 in.x42 in Planer, Kridgeport, new, 

244n.x6 ft. Powell, 

30 in. xsft. * each Atherton, Powell & H. & P. new 2 

36 in.x14 ft. Betts, good 

6-8-10-12-15 in. Crank Shapers. F . : 

15x20 in. Friction Shapers. In view of the increased demand for our 

20-24-26 and 32 in. Geared Shapers. 

14 in. x6 ft. Lathe, Blaisdell, new. IMPROVED MACHINE TOOLS 

14 in. x7 ft. , ™ eget, sled 

15 in. x6 and & ft. orter, : as tie, patel — * 

16 in x6 and8 ft. Blaisdell, in New England, we have opened at 

16-20 in. x6-8-L0 & 12 ft. ridgeport, 

18 in. x8-10-12 ft. Different Makes, treet oston 

20 in. x8-10-14ft. Ditferent Makes, ure ase ’ ’ 

ae ony jongth Bed“ erienapors, fat in connection with Messrs. CHANDLER & FAR 
Jin. x12 1eeler, air : ; - eee 

eae fs Niles, ? heavy, naan QUHAR, of that city, a depot for the exhibition 

24 in, x&-10-12 Bridgeport, new- | and sale of our 

24 in. x16 ft. New Haven, cheap. of o 

26 in. x12 ft ae 

28 in, x14- 16 & Isft. E ingine Lathes, F. & S. new IMPROVED ENGINE LATHES, 

26-36 & 50 inch Pulley Machine, Stevens, good 

Bement car Aale Lathe, “BRASS WORKING TURRET LATHES, 

20 in, ri davis, new. 

20-24 24 28 inch Drills Blaisde ll, * 

325 winch ts. e SHAPERS, DRILL PRESSES, ETC. 

r+ fa. Piao Bete, = Wend Pond, — ia a tals t**" Complete Engine Lathes, Automatic Stop 
= In. Und ee N. oO. g000d, ae v: M A 

5ft. Arm Universal Radial Drill, es new. te Complete Drill Presses, Automatic Stop. 

15x5 Square-Arbor Lathe m. Tool and Mech. Co. good, arr NY + RE aes ee aia 

Cabinet Turret Lathe, Lodge, Davis & Co, new. = No charge for ¢ xtra feature 8. 

No. 2 = “er w Machine, Brow n & Sharpe. es t#*" Complete Machine Shop outfits a specialty. 

Ames Index Milling Mac line, fair. a Y . 

Timooin Pattern. good order. {> All tools f. o. b, Boston. 


No. I and 3 Unive rsal Mille ar, Brown & Sharpe, new 
No. 2 Plain fair order 
No, 3 Surface Grinder, A 
48 in. Gear Cutter, each G aime é H. & P 

Jin. Slotter N. Y.S. EF. Co. A 
Knowles Key Seater No. 1. 

Slates Sensitive Drills. 

Woods Center Bolt Cutter. 


LODGE, DAVIS & CO. 


23 & 25 PURCHASE ST., 
BOSTON. 


WORKS: CINCINNATI, OHIO. 


G2” See advertisements, pages 14 and 16, 


No. 2 and 3 National Bolt Cutters. 
Turret Head Chucking Machines 


Cold Rolled Shafting in Stock 
for what is wanted, 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York. 


Send for List. Write 





Engine 











SY 
STEAM ENGINES 


Vani 
rust 


CONTRACTS TAKEN. 


M ACHINIS'T 











poms 2 » 











dae y Pressure 
ondensings’ Gmpoy 


TUBULAR BOILERS. md 
HEAVY Fly WHEELS 


2 A SPECIA 
SIZES UP TO 
G6 FT. DIA. RY IO FT FACE 





Eclipse Corliss Engine. 





NON-CONDENSING, 
COMPOUND. 


CONDENSING 


40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 


NEW YORK, 


Sole Eastern Agents. 


JOHN J. 


METZCER, 
69 S.ClintonSt., Chica 
WESTERN ACEN 


T. 











FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


‘A GENUINE 


“CORLISS.” 





Ro 


con's 


BERT 
NAG ge 
SNES i 
SLID st Gath NOs 5 


STATIONARY BOILERS, 

GENERAL MACHINERY, # 

IRON AND BRASS CASTINGS at 

NEWYORK OFFIC; 
Room 6, ; 

COAL AND IRON EXCHANGE, 


Cor.CornTLANDT & CHURCH Si. = 


\ITEsIL, 


WB UR 
Winx. 
















(Tue log ENGINE 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRIS 


BURG ¢ 


at 
a BNE AS Sa Ue ae 


JAR MPG, CO., HARRISBURG, PA. 


Highest Award SILVER MED 


pIrLom A 


‘Ry FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


DAL 


We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one per cent. guaranteed, 
running light and loaded. Send for catalogue. 

New York Office, Fleming & Kimball, 17 Dey St. 
New England Office, John Post, Jr. & Co., 70 Kilby 
St., Boston. Baltimore Office, Thomas K. Carey & 
Bro., 35 Light St., Baltimore. 





JOHN McLAREN, 


BUILDER OF —""— 






CO 


ALISS 


Engines, 


AIR 


= Compressors 


and 


W ROLLERS. 


Je 











ENGINES from 15 to 400 a i, 


Boilers of Steel and Iron supplied to the 
trade or the user. 


SAW MILLS #GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





Send for Catalogue. 








THE PORTER-HAMILTON, 





a » ——— » - 
The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 





IMPROVED PATENT POR- 
TABLE ROPE HOIST. 
Quick lifting, quick lowering, 
Hatchway and Outrigger 
Hoist, Dumb Waiter and Ele 
vator Gearing, Center Grind 
» Drill Guides, Adjusta 
ble Clamping Blocks &e 

Send for Catalogue. 
ENERGY MFG. CO., 
1115 to 1123 S, 15th St., Phila, Pa, 


The BECKETT FOUNDRY & MACHINE CO. 


ARLINGTON, WN. j. 


Manufac ture: rs of 


The “MUNZER 
Corliss Engine 


SEND FOR CATALOGUE, 
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THE UNIVERSAL GRINDING MACHINE, 
Made by BROWN & SHARPE MFG. CO., Providence, A. 1., U.S. A. . 


TESTIMONIALS. 


Wm. B. Bement & Son, Mfrs. of Machine Tools, Steam Hammers, etc. 

Brown . Sharpe Mfg. Co., Providence, R. I. Callowhill and 2Ist’Sts., Philadelphia, Feb. 13, 1885. 

ientlemen: —Having used one of your smaller Universal Grinding Machines for four years, and ‘another of the 
larger size for nearly two years, it gives us pleasure to 
say that they produce economically and well all the kinds 
of work for which they are intended, and we could not 
dispense with them. Yours ‘truly 
Wm. B. Bement & Son. 


Wm. Sellers & Co., Philadelphia, Feb. 7, 1885. 
Brown & Sharpe Mfg. Co., Provid dence, 
Gentlemen :—In reply to your inquiry of the (th inst, 
we have to say that we have been using your * * Universal 
Grinding Machine” almost constantly since June, |1880, 
with very satisfactory results. We hope to add more to 

our plant as business increases. Yours truly, 
m- Sellers & Co, 


Pratt & Whitney Co., Mfrs. of Machinists’ Tools, 
Hartford, Conn., Feb. 7, 18%5. 
Brown & Sharpe Mfg. Co., 

Gentlemen:— We have had in use since Aug., 1882, one 
of your Universal Grinding Machines,and since then bave 
= boughttwomore. Wefind them indispensable in our 
= shop. It has become with us pretty well understood that 
there is no way to make a good journal bearing and other 
cylindrical surfaces, except by grinding. Sucha machine 
must be perfect in its construction to answer the purpose. 
We find that these machines respond to all the —- 
ments. Very truly yours, The Pratt ¢ Ng! rah 30., 

A. Pratt, Pres’t. 





We have just published a Treatise on the Construction 
and Useof Catvwest Grinding Machines,fully ay 
Tllustrated Catalogue Mailed on Application. Sent by mail on receipt of . O. money order for $1.33. 


WESTERN AGENT, S. A. SMITH, 23 South Canal Street, Chicago, iI. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
AP, SHAPING 
Saeed) © MACHINES. 


TRAVELING 
HEAD. 


16, 18 and 24 inch 















’ Stroke. 

- Extra heavy and 
= powerful. 

NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 

98 Liberty St. 705 Arch St. Phenix Building. Penn Building. 











JENKINS BROS.” VALVES. 


EE very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture. 
KK eyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ Valves. 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


SHAPERS, ENGINE LATHES AND DRILLS. 
LODGE, DAVIS & CO., rea SS, OHIO. 


20 inch Upright Drills, 5 inch Back Geared, 
24 and 
28, 32 and 40 inch Power Feed Drills. 








IT WILL PAY YOU. 





WRITE FOR PRICES, 


SH APERS, 15” and 20’ Crank, 20",26”, 83°" Geared 
ENGINE LATHES, 17” , 19", 31”, 24", 27”, and 38”, 
(See advertisement, } page 15.) 

u CHICACO, 


STON, 
23 & 25 Purchase St. Cor. Lake & Canal Sts. 






15 and 20 inch Crank Shapers. 
NEW YORK, PHILADELPHIA, 
115 Liberty Street. 19 North 7th St. 


GOULD & EBERHARDT, 


Near Market St. Depot, 
NEWARK, N.J. 


EBERHARDT’S 


PATENT 


DRILL. PRESS. 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 
Milling Machines, 
UNIVERSAL PLAIN FOR 


LIGHT HEAVY WORK. 
All sizes ready for quick delivery. 








EBERHARDT’S 


Machines shown in operation by the man’f’rs, 


Patent 
czar cote’. 1E,E, GARVIN & CO., 
= Sizes, 18’, 2’, 36’’, 
50’’, 60”, 84’. LAIGHT & CANAL STREETS, 





GEAR AND RACK CUTTING TO ORDER. | Sen for Illustrated Catalogue. NEW YORK CITY, 


THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


Manufacture L A T bed a S of Various Sizes 
AND OF THE FOLLOWING KINDS: 

Hand, Engine for Turning and Screw Cutting, Cutting Off, 

Gap Bed, Pulley Turning and Boring, Turret-Head 


Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 














re a PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


BILLINGS AND SPENCER CO., HARTFORD, CT., U. S. A 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
> Packer Auger Ratchet Drills, 


ma DROP FORGINGS 


Lil Of Every Description, of Bronze, Copper, Iron and Steel. 


BRASS WORKING MACHINERY. 


7 12m, & 16m, see 



































OYE), 


\ Sia A 








REMOVAL 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J.,and 
consist of the ee: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient washrooms forthe men ; ire- 
proof two-story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad_running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and anumber of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical. manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainfield, W. J. 


Double i 
Lathes, 


SpeedLathes, 
Slide Rests, 


Revolving 
Chucks for 
Globe Valves 


== Two-Jawed 
= Chucks, 


e Small 1 Toole 


Fixtures. 


WARNER & SWASEY, Cleveland, 0, 





phs 


plication. 


Cuts, Photogra 
Lowell, Mass., U. S. A. 


on ap 


od 


and Prices furnishe 








Manufacturer of ENGINE LATHES 


from 16to 48in. swi 








GEO. W. FIFIELD, 








Gear Wheels and Gear Cuatting.—I make ¢g to 


antes, or ge oe ong bapa Ve to 7. Of all 1 of 

all sizes to six ft.dm. Small orders or large ones. ine gor 

cheap g. Small cast g. Ready made brass g by mail at low J. M. ALLEN, PRESIDENT. 

prices. Bevel g with perfect planed teeth. Hand Book on 

g, $1. Facilities c sonny ete. Terms reasonable. Send for cat Wo. B. FRANKLIN, VICE-PRESIDENT. 


GEo. B, GRANT, 66 Beverly St., Boston, Mass. 





F. B. ALLEN, SEconp VicE-PRESIDENT. 
J.B. PIERCE, SecreTARY & TREASURER. 


MACHINE TOOLS. 


THE G. A. Gray Co., 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drille 
— in Machinists’ T: —) Beg 





up 








W. P. DAVis, |477-479-481 SYCAMORE STREET, 
: ool CINCINNATI, OHIO. 
BS. PRATT & LETCHWORTH, 
PROPRIETORS 


BUFFALO STEEL FOUNDRY, 


Se tae (F TOOLS 
IRon& & BRASS 


ORKING HIME awcron 








CONN 
Al Xo)-8@)0)|- Ml) Ve Wmolete) ar 











Manufacturer 


77 .M.CARPENTER 
PAWTUCKET.R.I. 


Sema Hittin 











APS & DIE 





